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WO0199146A2: PROCESS FOR IMPROVING THE EMISSION OF ELECTRON FIELD 
EMITTERS 

This invention provides a process for improving the field emission of an electron field emitter 
comprised of an acicular emitting substance such as acicular carbon, an acicular semiconductor, 
an acicular metal or a mixture thereof, comprising applying a force to the surface of the electron 
field emitter wherein the force results in the removal of a portion of the electron field emitter 
thereby forming a new surface of the electron field emitter. 
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my) 



(54) €H. <>H33 i^l^ ^A]-7)7l ^ ^ 



£ S^*. at ©l#sl 4)^" fc^S °|*<H?I #4 ol Pi 



£ 34 3gn olpjEls] oflni^ t^l?l7l $|$ 4« 3°U, **1 3# ^(acicular carboiOS. °1 



*f"«S. oflol-a 4S-' Sfe'^H ojBlEl'S. •i-el-fb <H c1|p1^ *d4 iife 34 ^4°R 3 

^ 5U4. 

c^i-felloi 43-§~4^-§- «8ilM]«. •S^- $ tHl^a'a- 3^4 ^-tH $ ^1^ #n 51 ^ M S a1 f-al 

■A* 44<& ^~g-£4°]4i °l-8-£U 0^14, ci^sioife. cH^ftfi) H3lyl34 c|i3t 3*61 J£^*lfc 
a -8- flldis. efl°l ^.&(£"^34)4-c- cJl£«l n ^-^7> 1 <?J ^1 v^o^. % ^ 814. 5 J4*§ tq^afloife. 
^ffEH^fe l^Ji I&44H4, £<fr 4# ■§-g-**HI'H£ H7] ^ofl^ oi^.g. ^ ^ g 

# S-^ ^i^io]--:, 3|-£ ?j7|-?J Aj.*.fi] »I7H 2J*B ^ ifl 3« t %fe ^ 

3* $°'4. 

#e*a4 t^teiMb ciifeiioisi tflovo.sAi aiioj-sio) 014, te}^4 cii#sn«»lfe ^7l^o.s 

1= iniAi 7^x1- 1= oflo]^ 7flg. EEfe 1j= o1q]e1)s1- a |e olflEH si*H ^-g-Ajoii ^g- 

■S- ^-t^ =r Si^r ^%«H(phosphor)# 7>?1 hj^ cfl 7 > ^oVslji £\^&4<>]^, f Efl^ 

aflol #w al ci^tsll 0 ! °1^4 4€ J§4 ^^a|o]ssi 3101, 42 ^-ofl^ai oi^^-^AHi 

^^-1: 7>x]jZ Jicf. fl^s.g 1 a|^ US 4 j857)79 9j-^ US5i015|gi2:£ollfei tQ*^ fpejH.^ £E^ ^el^o.s 

T 1 ^^ 4 c, ]a-S--^ Cl -g-*l-fe- PflEali <>1H511>--^ Ig^ ^i*Bflo]7l- 7^1^^ o^d)-. tf± WO 

94-15352S, WO 94-15350^ U WO 94-28571iL°i|-b, ?iiiH7> ^S] ^^ft <^u]^ 7}x]jl ^ 
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-gj^ oflDl-g^ 2£-#al 4S.Jft-M Si -?2-.°1H Sts].-g. &4. L. A. Chernozatonskii §■£- Chem. Phy. Lette 
rs 233, 63(1995) 5 Mat. Res. Soc. Symp. Proc. Vol. 359, 99(1995)<HH, 10 " 5 Ml*l 10 -6 torr (1 3 x 10 -3 
1.3 x 10 -4 PaH^i ael-^oiEs] S4 §»|H| 3^ 40^ 7 jS4°]| Htfa -?£2] 4* ^s^^ t 
£4S4. oil- 4-8- 4J±U ^(tube-like) Si °1 4s^°fl AiSl4 o]*44 Si 4. 

si £44 ^^slfe^l, a -?a7} 4 3 oj 10 qU] 30 nm°J lefaH »ji~g- *J-^sfe 4<y# a44°l5-fr 

#-g-(tub!e)-8: itf*^ A-^-*ie}-o|E(tubelite)s|-. 3 3°1 10 vfl*l 30 r.mt! 4^ a44°lMfl- 5 ^ 

4tr i2So]H(conoid) afe- ?3# 7>S B-fl-H.eH^.4 oj D \ o]s^ ^a-f. 7)-?] S^o.S.^-Ei2] 44 

«■ 1= jlhSI-jI, ol^j^ 4*. H7]2| iHM jg;Ul n ^jf (high concentration)^! ^ ^«]e+XL 

4-2 #4. B. H. Fishbir.e tt-P: Mat. Res. Soc. Symp. Proc. Vol. 359, 99(1995)°!] a] , ^ ?] « (buckytube)( 
^, <y^el 4^ Ht^y) '-j 1- oHEt <Hsfloi iHiHsl 7fl#^ °H34 4^4 o].g.-g- «-£4&4. A. G. Rinzl 
er f-g- fe* Science 229, 1550(1 995) °M, M-lcfl-w. |o| E])o]^ f=>£ iEfe 44Aj ^^o)] a) sfl 7|]45]e 7j-fo]| 
Si 4ic.JFf-klS.Jf El 2} |£ ^ol-ido] *4 v ^-i- #£453.4. W. B. Choi f-£- fe£ Appl. Phy. Lett. 75, 3129(1999 
) olH, 2E] Jl D. S. Chung * ■& J. Vac. Sci. Technol. B 18(2)^1^, S°J Si 4^J± 4°]4-i °]-g-5M 
A.T^m 3j4 IE ciit^o|s] ^1 a)-* M34$i4. °i SH *i Si 4^.4* fe tifl^f- f-sfl sflol^E ^ 
^ (paste squeezing)*!] s}Sfl, S.^ elHH 2 l°t S/i&e 3*3584. °ll-g- 

EtK 4*r « Si 4s.^£. 4i-ieM«- £w)4Sa4. SSl-fl-fr 4£ Si 4s«M *a °)p]e^} 

£e)e] i?H4 US 7l#ofl fi]=H 7)]tt£)SS-§~fr 43^584. °lf-£, °HEi4 a}4* £^o.£Jfis| 3^ 4-f 
4# 7.1144.2 Eti ^aH Si 4s.Jff-y.-l- *J 44fe 5J°1 °!H4# *oH^lS4fe- #^384. s°J ^ S 
i 4^fl-Jife 4^r ^ Si 4^Jff.iUi4 "H 0 !^ c] ^i^v, S°=J ^ Si 4i-^y. ov^. ^ « 
#£. °4fi4 ?t^^oi c-l 4ffi4fe ?W ft«3a4. Zettl ^1^- USe.OST.esrSioflAi, <y^sv sj] 

q s\ ^ 4 < ?Je : ]oi1 Ai^^^^ <y^^. b x C y N , 4ic.Jff-w.l- ^fis- ?flaal ^1- 

^sHacK^H, x, y , zb Si, 3jia] H|-a-i; 44^4). 

N. M. Rodriguez fe^ J. Catal. 144, 93(1993)°M, aeln N. M. Rodriguez f-* J. Mater. Res. 8, 323 

3U993)olM. 0 d4 ^°11 ^ S^t-ial ^sfl Si 4°1»1- o q ji^ai-sa 

4. ^31 US5.149.594J:, US5,413,8662., US5,458,784i, US5, 618,8754 J, S US5.653 951±«flte o] 

^4 °l D ]Ei^Ai Aj- ^1 o. s oi^-47| flti- 7i#^ a ^ ja.^o) si4. 

* t^€r, %;^. V Si, W <&Sm, -g# £fe o|f-fil ^^#4 ?!]SiL 0)^.0)5] ^4 o] D ] 

olnlB|e^ oj« « o] ^7^517-14 7)]Hfl<g^^^ S4 IS. ololE^ Afl^^ 5^^- ^l^t>4. 

4S^4^AH]o 1 ]/i i ^ olf-oj?! S4 J lH o]b1e^ o]] D ]^^ ^Aj-Al?]7l *]tr^^o.SAl, 

a) 4S--W- ^4 1H. o]n|Ei4 ^^Ai ? ]Je - a ^sfe #4 f = <*M^ e |Ajsj.j7 ^ 

^■fr As.?} S4 ^ — oiPi^s^-El ^^sl^ 3*011 ^4^# ^1^4°^ 44 ^s. ^^e^ QJJf^oi ^j^ 

5)7^4 *am^o.s*<i S4 °i«iEiai aus^. ^^t-; a 

(b) a S4 ^s- ^1 p ) e-] s.Jf- E-j «-e)5fe S^l 
-I- £^4b^-§- ^1^*4. 

n 4^-^*}. ijj.^ 4^^014. soj q q-^^-u 7} Bflo]^ ^e|s Aj^-s ^qj 

aj Si 4^*«4 ni 4^*144. £ ^3°1H 0|^s]fe 4S^*F ^d4 1=. oln|Eioi4ife, Si 4^«-4 ?i4 

l£. o]d|E-)2] #^^S] 4 9 wt% M4 ^4. 4#*{?l #4 ^H. o] nJ&loflA^fe., ^-db. tftfefe ^4 ^= o| 

e1 2 1 *iv4- 4 5 wt% £4 34. #4 4S3^ ?d4 in. ^cIe^ja^, g-^ uf^^y.^ ^ H o) D ] E -ls2| # 
01 j wt% jjj^ 4. 7>4 4S34 ^4 «h oip| E -ioiiAi-e, Si 4^^^^- S4 Qb. %^s\ 

4 0.01 wt% tfl^l 4 2 wt% o]c|. 



Si 4t^H# jES-svt Jisfl# ?r*4fe ^HS <t]^4^ ^]o]^e £ oi^s^fe a^#oi ^l-^afec-i] a S 
i 4s.4u.Je Bfloi^Ei^ nm 9 wt% w_4 3)4. 4S34 a^l-ofl^fe, Si 4sJ| « e 41 o] ^ 

jS4>s-; jaafls) f 2] 4 5 wt% £4 34. #4 4S3$ i-^f-iAife, h.^ 3110]^^^ ji7fl4 
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^f=ei£] 4 1 wt % lie} ^cf. 7V4 4^*1$ 2^§-°M4, 4^ 4^4^ 3 )] o^E ifl s) ji^o] *§,f> Bj=o] 4 Q.01 

wt% Lfl^l 4 2 wt% 014. °1 ?IH^4 ■& t^a] 4 A J' ^s^xr #4 1-E. °He1* ^laSFfecfl 5^oi^i s 

*1 -8-8-SW. <WJ °H^4 4=r=?}- »ll ^414, tfl* 3«M3& 7>^H, ^la^olfi] -g-01^4 ^ 
a 31 Bl-g * ^f4?fl 4fe 01.^^ 7>.-l4. 

°1 #4 3g# 4W4, llej]u|^, * a !f|a) 41- 4-y°l cjitBll 0 ], ?]■?■ *d4 ^ u l- 0 ]i, i D ) 

£ TflolS #471, #4ol^ E ^oHAi 44 ^ w} olio)lA-l -fi-g-SVuf. 4 ^4 3J4 c]^5ll°l-8-(^, 3.7)7} 30 ?] 

AK76 cm)M4 €■ ^#5)1°14)2] tflga} £4 3gH. °He1# ^sH^o]] °4e!°l °J14. c^S^lfe 
^*g°l7l4 4??*8°l 4^*1-4. 



^jrofl #4 olulE-loll ell*}- 014 JgjTl ofln]^ oJrr^M) £A] #4. 

j£ 2fe *J*H 221 #4 ^JE clolE^l cflf]- 0)1 o]^ ^4f. oilul^-g- %H V -M?4| flsl *L 4^ 4^0.3. >t$G}7) 
^^011 ^4 3gc oinjEJoii ^4 o] 7 } ^-y-al a 3?] °fln!4 #4 ^JE^M] £^44. 

£ 3-B- 3a] 34 °41&H rflsi- 0(0)^ ^44, ^°l^-ir 1MM?)7] flt ■& ^^-4 i4i-i-* ^ejs)-7l 
#4 ^£ °1 p1 Ei o)| 44 o] 7 } £$}cq ig^s.M asj^l ofl4^_ ^4 Ej£s«l sai*V4. 

£ 44 *J*H 4 al 44 oHeH nil*)- o)i P ]Af isf, o^-a 4447)7] $]# £ 4^2} 4^±s *M*M 
^^ofl #4 o]qlElo)] q|4 <?J7} #%s>\ $^g.*\ as]?! ini^_ 34 E4fl4. 

£ 54 ^^Hi 9 m*i nsi ^4 l£ 01 4 3 ofl ^ ofloi^ ^4#, o)]°l^-fr ^MM?)7l fl^ ^ #^21 ^^^s 

^e]47] ^.^0,1 ^4 3g H olnj^eH cUsV «]4 ^^)2) #^£Ai ^d]^ ^4 ^i^M) £^^4. 

£ 6-$- oflaHi-g: *-*J-4?]7l fl*V ^. yj^oi o. £ ^slsf7l 4-f o)l, ah 9 vfl^ no] ^4 o1d1^s.«e1 
si ^7} oflnj^ofl ei-s)) 4^ (impinged) w c v#^ 42] Af^-g- £^1^4. 

5- 7€- °o^S] 44 3j= o] n| Ei o)] cflg. o] 7 > ^^2j #^5.^ oflol^ ^4 |£S4(| 4j Al o| 7<H|Ai 2 

7H21 #4 ffijH. olnlEH cflt> o)]pl^ 7J4S. £^1*1.4, 

£ 8^ tt^sl ^^o)4i 91^ c, s (softened) #el4^ »14# £^44. 

£ 9fe o)]nl44 4^17)71 t^el V&sls. ^-lelt ^<fl ^4°fl 13 u°] ?}4 oi 0 ] E -i s.4Ei 2^ 

^4 oflpi^dfl sisii 4^4 ^4 f t*?! ^21 A^^- H4SV4. 

s. lOfe- iol-a-t 4 A <3' A l?l7| fl4 ^ t^a] ^^iis >le!4 ^ofl 15s] ^4 ^= oin] E i^4Ei2i ^4 c\] 

ol^ofl filsll ^4 # 0.JL4E1 H o V * ^ ^"21 /••! <•■• £ EA1SV4. 

£ life °M^-§r 4 A o^l7]7l -?14 4 t^2] ^^je. s ^^4 i6°i 4^ ia? oj^s) ^= <fl4^^ eb] 

£ 12fe 4°1^H Se^iLH £E %l^o)l ufltV AjAloil 1621 iH9 o]^^ Efil^c: ^^|ols^.E^ ^4 «fl "1 4j 

o)i 21^ 42S s) ^4 f o. S 4ei 4*s] 4<j] 4^]^ jeai^4. 

£ olnlEi7> i^Ai, HjHAIl, ni £ - <>l|oj 4.^4 §4 ^JaJ- bV # ^g_sL c}^o]X\^ 

7^4o)i as] 44^01 44 s)h oiniE-la] 0))^^^. ^4?i 7 l ^^l^o)41 4-8-^1^ -g-"^ 

'^^'(acicular)^. 10 o]^sl oH^e h)^- 7 >^j <y4# 210)44. 4 ^^40)4^ a>4s]^ 44 -^4 jgr= oip)^' 
fe, 7i4°il U4 4# ^^l^fe-Dii oj-g-si^, ^4 4# 7fl = , 4&1 Heis.. ^4 Hfe -^4 5)] 0 ds. £ 
4 °)l-al 2^ni44, usiiAi, £ ^4Hai 7,p4si4 44 '^4 044121 ^4^4, 7 ] ^ -J 4 4 

# 4^1fecfl *i4si^ ^4 4# 7^4 4e] Heije.4 ^4 £fe ^4 slltdm £4 
2| -515^4 £Htl4. ol 4#^4 ^4 ^ =>)^m 7)^] 4^^- S.m*\ ^'fe<4. 
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«4 Si^ 444 ##^1- 7]444. Si 4^4W7}- 4434 £4 tioln, £QJ « 4 t EH 7} B ^ 

344. tJtIM 4°J t« ^ = s] 4o ci a^aj ojLfe. n 333 4 L5 nm0 ]4. •zlWo]*^ 

'(graphite-)ike)4.It 71433E 4^3, 34 Si 4^ t!_- sp 2 ^ 7>337] 3434 Si atfu 

2] 3M4 f-^ ^(rolling up>#o.?.4 4334 %ms.*\ 4E 44. 

*j £ ^4 9J43 cfl^v Si sj-o 7 ^>,o] a, Dl ) ^.sfls-^-El 344 Si 40^4 34 Si-£4 4444, £ 

^433 4434 43 '#3 Si 4344, 34 44 343 34 Si 7>i3 4°!] #3i|JLJfEi 3 

4^1 4i 433# 3343, 443 Si 4333fe :i43! *fll<>lm!J(platele01-»l 433 43 34 33 4£ 
ft 43a «11333, U:i 4333 a43! 433*^3 °l|34s ^^^^s 3433^4 44. o] 

4^4 34 £4 90° 7\ 4 ^s. 44. 

34 Si3 4-8- 3fe 434a4si3s. ^-7fl(PAN-^l) Si 4334 33-3 Si 43334. 

444 433, Si# 7143 4443^33 01^.^ 4 o^4. a jfav ^ E 0 ] D ]e] = 7} £|333 

§a]7]-fe 4*11- ^as)-fe. i?j433 ^eIji a 3-8-1: i-aWfc fcS, ^il^As 34 24 ^ 4 450 

°C 433 23)433 a <y3^4 43 * 34434 44. ^ 43*4 ^4* 7143 44471433 

<a«H O.S 341 t ffljl, &4 47l*4 Si3 34 ^1433 443 343, ^ flfc ^Sf- Aj^f-ofl 01 

041 *U$£ 43 €4. 44*!4 >34]4 414 Si4 43 = e|£. 3-4 44^, £4 4 4 jq^s 6]=.^ 

o]^^ sl)o-)iEf. 7]S4H1 a 3flS afloliE - 

b ?H4. 404*1- ^(ofl S ^, g-sfi^i- A^SH? •§--§-)■& 3E£7flAi4(p 

hotoinitiator)4 5S^S)-7T-^- Hi^S- nflol^E °liH4fe ^4. a 42:4 3|lo]iEf. is.s(iE^ 

4^ S4, a ^Ei^s jfloiiH^. iAj«} fe £444. 

sflol^E i^f-o] «.av^4^ ^trj 7flfi.s5l %! ^ si4. S4liH 7 i- a]s^^o].-u wlsS-^ ^l^ 6 ! °l-§-S 
4??. ?Hi^ ^d-f^-SAi qt* 4^ Si°)l S4-t °j7T-4-n S4# ^#4fe 44* ^7)5i 
^sflsi 401 ^^47fl S 5jol4. ^sl€-, 4e], ^-4 £^ 4^^144 44 ^flS-7}- 7]4-° <M ^44 4 4 
44. t)i#el41 ^-§-44°ll 4^^, 4^44 7]44 4^ S i4 4°J(soda lime) 434 4*1 44*144 43 
ofl tn# ajajsi 4S£.|- ^4^, ^ ^ojiEy} t£. b ^i^A-Ksi-xis, ^714 4434), 500 ^1 5 50ts 4 
eHH] 4-4 i4« (pre- fired) 4 44. 44^1, <W1 ^^4 £4#4 ^133 ^4]^SS4 ^wl^^Cover-print) 
* ^ 44. 

343^r ^413 sl41^E fe s^^ ^s *J4 Si, 4?1 °fl^J. 4^1, 314*^1, S 3 ^4^ 43 
£3^, ^-4 4414, a4 44 *H<i!J= Pc4 °142] #4i-i- 4444. =11^4 4^!i^ ^44, ia? ?Ji|4 4-?- 

i'^^'iJ 4^4 fl4 4^4 3-l£3(rheoiogy)^^ 3^4 ^^(particulate ingredient), 4 J24« *H«>) 

^Htflofl 4^=a4 53 443?lb $i34, «4-4i "11 4 & 4sfl 7l44°Hl 444 ^333 44. 343fe 43^ 
^14, 444 444-i- 7>3 oi]^^#s.i ^ 44-<= 434 44 4#s^ 4334. 44 4-^31-, 4<S 4-g.3 
4 4^l4!4m, 34U. 4^3*, ^]41 44^3^ t 3 = 3^143 444 4^113 «1I34. 31- % 4^ 4^i4K « 
4fe ^£4 44£3 -a^4 ^^j flsfl 41-334. ^141-434 ^43 444 44434313 341 =r Si4. 
4344 iBilo).as4 4-& 47:44 344(iecithin) £4 Gafac 1 34^4 44 4^144^3 4^33 334 
3334. 

i^4£34 #43 3433 344 34 4i3 4434 43 £3£7 r A444. 4 ££4 3^4M 43 H3s 
7r 344 4 4§- ^4334, £4 44 H£fe 34 MS43 33S4 44 3 34^4 7>3 4-S- 4e]£ 3-g.f ^ 
44. 33 4 €3^3 433344, 4^3 £44 ^4^^s 4A43 3344. 3 *4 43 4££l- 4?] i 
as 337HF i3#3 A4S43, 33^i=^ ^^(<^]^ s^, £ ^ ^ ^4 g)]o]i 

^^a} 33^3 4444 714^ 43 4 40 wt% 33 4 80 wt% 1141- 5444. o]^*v 

34 4i4 43 H.3J5. S4£4 5-4 344 £444. £43 444, 3^4 33-4 3^3 3# 43* a^sVfe 
33 344 4 44. 

3 33 33iJ=4 4*J^ is ^4 4i, 47] 34, 33433, 43, U 3 443 43 H.b|e i ^* 444 
^4 333M £4 343 44*3 €-4#4 3-4 (three-roil milling) ^-h1^4, 33iS 44*4 

4333 4fe ^33 33 3^-ir 3443, ^1^-3 165-400-33 ^333=^ if ^aiS4 3443 iaS 3 

35 4 5^4. 3°l^Mfe 343 4 £b 344 3H3 ^3^3 444 4 44. 343 433 34°^ 33^S 

4 n 443 3 350"C 33 4 5504 4S343& 4 450 1 33 4 525 1 2] 4^33 4 104 44 ^i333 
±4^4. 44 4i4 ^ 43343, 344 i3 4£4 o]« 4 4^ 7 1S4 43 34€ 4 44. 434 
4:3iMai3 47) 344 350 i-H3 450°C33 .143 i£ 4443 33, 43 S/£4 -^4 £3s 3 

4334 £43 44 4713 34. 3 414 Sife -Hi33 i^443 3^444 44 £4 a 43 44 44^1 
£b 1-33 441- 43 33 4fe M34. 
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ias m^7\ sLE-m^^, m^* «^?>¥ s°d4 u iem^ a^iHs4 

335= 44°} ^eHSWtr "flSlSfl aft 43 3351 442} 443<y €eW 4444 ofle^ AS 4i4S 

3 £4 £44fe 28)* «444. 

iSLS °J37}44 3°1^3=S3 o]^-s)7l ^4 4^*14 Si 4s4±if- £444 JIJHll- &fer 

5Jj2.^a], a Si 4s4s4 slM^S^ n*)ls] *f>$s] 2}<>is 9 wt% 1^4 3^ 3,0)4, rd 44*14 234 

,3. Si 4S4S4 iflol^Eifla) J2Afl2l #442] ^o-l£ 5 wt% ^4 4.2. 5jo}4. §ui 4^34 a Si 

SS-ff-H?]- 3ilo}^Evfl^ j^jo) $$.$3] ?Ao}S_ i wt% M4 44 44 44*1 * 24 & SI Si 4i^« 

71- 3°]ii!42l H*ll 9] #f>^3 3 o.Ol wt% 3*1 2 wt%3 S414. °1 siM^St * tt-flsl 44 O.S ^E} 

4 34 Is 044^3 44*14 AJ333 3.04^2] 34 in ^lPlEii- 3244^1) 34*1 43 3344. 

34^2) Si 7}3 3f- ^3 ° , ^ ^ o]v]z]7\ 44 f^jos 3elS 44$ 34 fln. 33 

ei« ^11*44. 3 s j3ssfe, Si 4s44 4 5J +2] ^3S# £44^ sIM^Js.^, ^4)^1=3 ?}$ 
SLS. 44 oi o.oi 3*1 6.0 wt%sl 4s4S4, 33 £ sjEfls. 3 40 33 75 wt%s q £.4 oi 3 ^ 15 wt 

%9] -P T el selSf. £444. 

34 3g = OjDlEife 44 £^ ^jo] 0)7^ C£^ olJfofl 44 ^0.3. 33SJ 4: ^]o> 44 ^.^a) 

344 i3-^4 341 44*544. 

414 Si, 4S4, «4 o v £ - o)^s^ 4^ 4^. 3*^ 343^ 34 sjc olp]Ei2] jgc 

"1H44 44^ ? * 4 34 ^E. oln|EiS) iL^oj| 34 o)d)e^ 3^04^1 aj^^ o. s 

£ °j7l-«fe SS1# ^14 IS o}u\Z]9] oj^u 0] ^7^7-IS 7flHB«a^ 0.5^, 5}^ ^= 0]D]Elfl1 

^S^- %^S1-S^ ?j7,} Olp)E}2l Aflf-Tfl ^AjSl E] Q# og^s 7 ^ - ^ 

4 ^-^s] am a] AjAjc^Hl^fe, ^EL o) c |e^# ^5i]^o|(fracture)#ASMl a| S ^ uj-^ sjAjg|.i=, 5}^ 

^3 o]eisj. efloj:^, 27fla] ^e) 7|S A J-°11 ^^v Sis o]^^] 27fle^ #74 olpjE^S i 

35 9J4H1- ^.o S M) t+E}ifl^ =t ^27}, 27fls] ^aS 7} ^.E. oln|E-lf- 

<g^sH. 27131 s) if -f-a- «^«fSft4. ol ^ife ^ tWl ^d*ft 44 a-©] i4jE)o), 2?llfi1 iaS ?1 

^14 olD]Ei7> 271121 7|S4«1°11 ^HlS^lS I^SI iAj^ OlpjEil- ^Aj^Tfl 5) S3 4. -HS ^ 

4 ^7-ItI^, m is. oi^iEi ^Ba# «^^*>sa4. 27M S4 is oi^ie^ 01^^ ^dv^ s 

#«1S S^f 1H. o]p]Eio,] cfl«fl aflo]^ S.A^ M.^^M. 

¥r u h^2] ^^el B^S^lt> ^^Hlfe SiS ol^^ 34 JgH. o^lEll- M«1$4. H?} SA> |E o] 

olEiofl ^^si<>i 014. ;i ? n = ^ 34 Is. o]oiEi4 *jAjs>ji, a ^aj-^ a 7fl = 7> 34 l<= 

olulE^^-E-1 g-elslol sife ^.f <H| ^4^^ 4^g}oi i 34 ola| E ^ <y^-§;Oi o.£-n, 371- 1 

— oiciE^si Aiis-fr *jAj^4. n ^jg.^. a 40.0]] 34 o]p]E-)s.jf Ei -g-elSS. <>i3 a3§H14, ^^l" 
^ e i^*Br 34 is °lPlEi^4Ei Seisin ^Jf-oil, 34 f£ °H&)fe 3^ ^t1e14 4q 
sl4S, 34 is oioiE^si 7fla)i<gEioi 4m.$. ^Ajs].j 1) 34 o]^]^ ^4a] %4jS 
°1s4e-1 ##sfe ^aj. <y4^ 71^4, X J4 sin o]niEi4 ^3VAj ^Ajs]-^ 34 ^ H ololE^|4 ^ 

S4 is oiDjEjofl qjsH s Tliiofl sisi] 0^3 ^3 oi^ E ^4. a ^ aS ] oi^^ 44 ^ 55 §.gj 

£^°11 t^SW, °1 ^1*^ 34 IS °}v)B]9] JijaH) Aj^^j o_ s 4^0] HV^ 0 ]4, 

^4^1- ^1^4^ 7i]£4ai 0^3 5js. o]^.^ >= 014. oje-14 4 £ fe 4 g:^ s^s^Ai afe Jail 
lEflji 444 4- Si4. °lel?}- ^4^^- s A^o]] oi^Ai 44^, 44^ (dispersive), ^37]^, 47)* 
s ££!=. 7l7fl^°J 4 44. ^W-fr 914 «a-^°l SiS3^i £fe ^S33, 4 £4, 21^ ^1*^4 U-S] 4/11 
S3 4ej4 4£ 44. 4oj^ 34^ ^01 = ^, 4^ 34 ^3= o]v]t] £3°11 m 43 °]-g-7Pg-sH ^elft 
^lla°]4. 4^4 4^ £4 4^11 i<=i3 tfloii£ i 4 i7 j ^0] = , s^e Bflol£i no]s _ ^ ^3 5joi4 E 
^4^* 2] 4 7flss4 0)4^1 4 44 

4°lSSl 24^ 43 o]4 ^ojgv olulEl4 ?j^SlJl ol SS 4Ei M}7]^ 4 SiH, ofl3 01 34 %B. o]u\ 

tl-b. 4 * D J2] ^^o.s 3e1sMl ^Si'S 44 is 0^4^13 ^4^ ^13^-1-^3^4. 

QgMo_B 343 -f e^oi 43 ££4^ 34 3H. 0IPIEI40] ^si-Aj 3-?-4fe 3-g-u 4 014 334 

44 € 34 IS o]3 El 5^°11 #*1 4444. 4Ht(^s3, Carboset ? XPD-2264, 3fe Charlotte, NC i3 
3 B. F. Goodrich CompanyS-f-^. U'rtt *r Si*). °HlW4Ht S3 ^4^11(^1 S3, Varnac ? , <>lfer Wilmingto 
n, DE i7fl2l E. I. du Pont de Nemours and CompanyS-^Ei °J41- 4 &■%■), ^^o\v]b.^s.^, 431: 4^-f 
3 "1 3 X 1 Elvamide 4 °1 4 Wilmington, DE ±*t$] E. I. du Pont de Nemours and CompanySJf Ei 34^- 4 0^ 
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^4314 44444 o|in?f]o] ^4=- 51^4(4^4, Kraton ? , 4fe Houstone, TX ^4 Shell Chemical 
Company, A Division of Sheel Oil CompanyS-¥-El ^44 4 4-g-\ °l]<t^4 44 444o]e.4 s-ieHHS*! 
, Elvax ? , 4xr Wilmington, DE £7)14 E. I. du Pont de Nemours and Company 3. -f 4 °J,44 4 Si-§0, 'g/'ri 
4 ofll^] 441-^4 .af 44(0)] 3.4, Nucrel ? , 4fe Wilmington, DE ^44 E. 1. du Pont de Nemours and Co 
mpany-S-44 4 44-), 4.2.^4 (4-S-4 , Surlyn ? , Wilmington, DE ^114 E. I. du Pont de Nemour 

s and CompanyS-¥-Ei 4 44), Bynel » CXA -?f-A]-i7 r ^ 44 (°lb Wilmington, DE i^flaj E. I. 

du Pont de Nemours and Company 3. 4 4 44), 51 41-2-1 -£-tr#4 ofl-f 444 -§44 7} oje)^ 

44iiS 4411 - 44. x-e)u]<i\ 44 js-44 ^zv 5^4 44 444(tackyfier)4 1^444 

^(plasticizer)*#«'8*M ^r4P-44li <r &4. 

344 44^4 3-4 a4£ 44" * = 444°H ?!443 0^44 *)144&4. #4? 4 4^4 ^ 
4444 4444 44 filiif 4fe ^4, 4 a )44 4447] 44 £ f^s 4444 ^ 

0,1 ^ 7 ). ;g H olnl^sq a^ofl cflSM fltf^ 444 ^H* M4^4. 444 ^44, 44£°H ^ jg 

— 444 4il44 4^ 44 IB 44&1 ^S.Sj ^40.344 i-t4^r 53 4444. 

4 4<34 Sl«fl 7ll-?'£lfe 44%! 444 ^-Aj4 7}?;] 44 4 — 6lP]Eife S 4 0 ES | g£ ^ 444^4 7fliJ = 

°M. 1H. 444 ^if-e(|ol 444^44 ^ sat+. 444 4^-IM14 444^ ( a ) 444* 44 

Al-7l7| flflfl -g- ^4 ^4 0.£ 44£ 44 ^J= 444* ol-g-^fe ?HdlH, (b) ?fl£.E-£^-Ei 4444 ofltEa*! 

4^ 44^4 444 f-ig ^ 7 i3 ^ (c) ^4 ^= 01444 o]-au 4^5] ^^o)] e^sv ^ ^. 

A t##:t 4 01 J7, o)| V = S} 4^- 4<W1 4i^H4 4344 4444 5a fe- S (d) *J^- #4 A} 

OH) Ufl^E} 0lA o V0l ^ojE ^^A. OIPIE^ oflc]^ *^Al?l7l ^ ^ ^ £ <^ 

^' 5 3 ^^*EH°1 v)l<H| ol-g-^ 4- rfl^ ^7.} o] D )Eioll a| 3 ^^4. 

^4 olnlElS] oflpl^-g. ^Al?l7] # #^2] ia? ?Hfl« SEliL^l- Xla^feC-flo)) i-g- 

01 ^4, ^4 3gH ia?! ^ifl^Ji ^^.ofl, BH^sj-Tflfe. c^^ ^.^^1 ^ig.4 ^oie ^-^-oi 

— A n H1 ^a?i ojiflsq ji rfcAj-i ai^oji, 4eD§t11 ^ si4. 

ojifls ?l^4^ ^ d Jes]- **fl^-& a||SHo]4. I00^ii4 H7|(t^^i^)i- 7 >?] 

^12:*] ^ oj^Tll ^4. TilolE oln]Ei f - Aj-olofl ^4*^ 33*. °J^] «l 3 ^itfl* 0 !] 

Tfl S4. SE«r, 4421 #4Cfeature)ol U 4?MH ^ ^»]| ^iflslol^ ^r4 «fl-S-«fl . 4#- =±13^4 a}^- 
€ 7H)4fe ^(registration)^ 4^444, 0sKg. ^]S>7l ^* r °i Tflol^. ^ 7 i^fe Bl°Hl a|§H 

ol^l-a ^ 7} s, ^jo]E-n}]-olplEl 7^^ 7}o]-6^ ±<$^ £ 3.^3. ^47] 

_££o| a 14Sl-4^ ^4 7]«a^ 4*tl SL€ ^4^ft sflSf ^ ojjl, ^^-^ (normal) ?ll°m Ee^co^ ojeflo]^ 

^^st-te^l ^4°1-M4 ^-4*8 (inverted) E.£\S-*s) 4 ell ^l* $^sHrtW 4444. ^lols. me] 

IE olB]El 711^4 4ir:H A>0]o)l §E)<5j O.S. 7flo]Ef- 5^4. ^ jg ^ojE E^Oc- 7H4E4 ofl^ 

— ?HiE.# $J-b4. Fodel ? £ $ ?-4#l-(44, DC2064 DG20 
1)4 7 d:?r £feo]oj^47>^- ^4 sjAj4(f 0rmu i ation )^ Wilmington, DE ±4^ E. I, du Pont de Nemours and C 
ompanyJsLJf E] ^ 014. o]f-e 4 -HI 0 d4e] M^Et 444, U A ££7)1444 ££S^^4 5£ 
£oiDi4§)- 7 f4 ^4Sr-& 444fe- 47] i44^ ^1 4^ 4^ ^elm^ 5.444. 4 e j^^, Fodel ? aiM^ssq 
? 0 Jtr #<>1 444 -r4s 714 4°1] iai 4^^4. =>] 4^ls ^01^(53X^)44 4^44. flSrfe ^4-8: 
4?! £!4i.37} o] 01-4 qj^ ^^401 =1^14 n, 7}214(UV radiation)^ ii#44. 4-8-4, 0] 4* 44 
^Sf^+Sfl- ^-g-°«44 4444. 10 w 4f- 4-& a7l(feature dimension)7 r i=l^ 4^ SS°1 
nlT.i440.s4 A|Aj^ ^ <£r^, asflA-1, 20 4ff- 4-S- OlH 344 ^4 ^ t£ SJ4. a?r, o1b1x)4^ 4f 
o.s 4*J« 4 Si4, ^1 ^^JE. «-4# ^7-14711 sj4. 43i£. €• tH^Ih g ^4^1 ^^01 ^4 0144^44 4 
ol]=4 444 7ll4# A H 4 4^4 ^14 £4 4 Sin q&<%, %W tIHs 4^) o]%% ^3, 4 
44 €■ dis, * 444 «-4 ol4444^ 44 e J4-i- 4444Ais., 44*11 4 a(rib)4 4^4 ^(ca 
PPing)* ^^r 4 Si7| BflJfrofl, 44Sj tiioIe Eei J2.H21 4^4 4^^. §4, 4^ B ]o^ 341- 44 44^ t114e 
EEi^s-oii tB*84, £ 4^ ^^"114^, ^4^*- 4^4^ 4^4 °-i!4 *JeHs 445)fe 3J0] 4^*144. 4 4 

^444 ^44, 'S^ S 4444^1 44^1 ^4 44 4^44. 1^-1 Efe- 4-^-S ^47f4 €44-S fl-44 
t ^44 4^ at *4 OJ ? Efe 4 Ail H4-«4 D l7> 444 4 Xl4. 

44 |h 4444 <H]444 44447] 44 4 444 *4€-, s.4 44 444^4 4^4 £44 44. 444 
444^^ (a) 4444 444 4 ?l 44 «■ 4^4 ^4-2.^ 444 44 4441- 444-b ?11^ (b) 7^ 
hs^ei 4444 otji,cLE4 §1-- ^q.^ ^ 4" , (c) 44 i£ 4444 4*11 4#4 

444 44 4°11 4* 4*^: 4 Si3, »ii£ Af444 ofltH^l 4^44 4^144 Sife ^4 f-& 

£444, yfl±H.fe, ^a)-4*j, 4Af4*J, 44 8 j a 44 4€ 44fe ^44 8 jeH14, a *j44°11 
44 44 « = 4447V h]]44e# 44 ^ H 444» Iff 4£ Xi3, 4 44 4^ 444e 44^^ 4E 4 
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4. "Jiflb #4 °44i* ^44 £el4 -f efls) « 0 >^oitq., 

5 SJllfc,'^ «>1D|E1S] ^44 7Wfe 3)4 ^44^ £4 o]nlEi# ^^S>7l Oj<a ^5- 

£4 4.V.4U-4 *J4 S o] .f.o\Q 0}u]Z] SllojAEf 0]-g-5fe 5j)o)lAi£ ijv.fi. $ 4^0] ^cf, $ 

^±^\7\ asm, °44i iflo|^E fei ^^^a-oMi ^x)£\o\ xib nw aen-y -&4 % 44 4?14 

ol-g-cM 7>44'S! 4U4711 4§">144 44. 4*14, °iiflsj .f 4 s^sl 44sl a&U 2.=- 4^*. sj 3 £4 

°fl^4<= U], Hll*J=, nj ft^-i- *|j<H444 44* O.S. 7}447-l o^S]-7fl £]7] nfl-g-ofl. 7fl$2}?l 4^4 

h o]u)B]d\} cflSV £4 ^<&sl 4<?^ f-Til^ £ £ 7|- ofl^.i}. £<U# ^144 ^44 °lBit> 45Eb 7}^4<£ # 
44. 0^4 «£c} ^ f£ ^o]) -g^^Tfl 5]fe 4^4*4 ^<H?! 1=°1HS] rf^s4^^*l 3 S4 

e t tjj-^s^ 34 ^ o)]p|^ * =i44 47144. ft 4^4 cii#anoifi] a ^fl7>*« £3^4 

*fl444. ^t, ft ^M^l °iH'd2l 431 o]^o)] ^171-^ sjcfl dc °ti-V-H 44# 4l44?ll XI 

44 ^ °J4. »l53€r °fl^H. £44 -HMl S]ai, 4 £44 iJfl^J »|ojE ^ 7 41?U, a 4^« <§ 4 

a-ir°]| 7)<?J4° : ] ello] flit- #£471/11 £4. nel4i, o]n|^ ^ °J4*! 0 J °Hel4 4*1)4*1 «>W^ 

4 <>1 * AS 44il(quenching)'44fe 4^ 47J4fe 3j£ nfl «- #£4711 =14. #-§-4 7 }i4 

7 r £ *efSn}S- ol-g-^^ ft °1414-§- ^a] .o *? ?}aa; ? ] ? ;; 4o]z}t.} &4 °lln]42l e,)^ $%7\ 

4 oljinH f;M?]^l 44fe £4, ft 0 jy}^ 0 J oiln]^ 7^*fXi sji a\7\5\3XA. 

% - ^]7^|'7| flev s}q-al ft ^o] o. s <H| D )^ ^fl. ^ 7} 

H °]-§-§M4 s}4. 4a), ^ o]v]T£\cj\ 7^34 o]plEi* a|3 te^4-ii 

ation)°])e ^7-] tfo.^. ft ^*°!]el ^rt 4t^t ft H^-g-^j 7}i % t4^4 

4 <d«|«i o.jg. ^A)?)e 4-§-i: #44^1 514. °1 #3 si 4*)| *a a*v °1 tfl?iq§4 0 J^1?}4. °ll 

°1^°1 ?1^S1^, 7> t g3} -14^4 ^^2. JL*7|1 O] ^^-1- ^aAl ? )7ll ^4. a 7>iS.A^ oi^.^ 

4 1 Si4. -2^, =ri, %£31, 44=ri. 93 *Sf-*a 4"4i ^4 ol^-ofl^V #n cf* ^-§-aJ ^7| 

°i]plAi Efl^Efe. 01 7^4 .«|o|] 2 ?fle1 7d^£ ^^4 sj4 =S-^1» ^^slSi^- 

oj, oj7M 44^1 ^d^^ °H^£ Efe f-^Eis.A-1 cd-fi; 4n 4a ^±s.s.M «t^r *4. ?diH^ fe) 
Ell:e4'S:-¥-- o -^ 0 fl t a^(PTFE) S-t:-]^ ^44 ^el ol^^ ? J4. ^e) PTFE21 1*1*] x l*l*](2.5cm 

x 2.5cm)2] i$x\o] ^sl£)cH jjijT, 714-&, ^el 1:44 ^1* 7l4 4°l°ll ^Bl *]]o}jl°\] slefl 4t<>i?] ti^aj 
^3^°11 ^el ffi] ^-4^0] 014. 240V ^ = 4 ^^o] 0J4. ^ A» f 4 s j 

«4^)i -fr^sj^ oj^dl, a 7-lE)tr ^ 5fl^. 44 tH4 ^^^1 ^esj ^^o)| t^sflAi^. ji^£]es. o. 
^1e]S4 Aj«sl^4. 4^711 4 4£ Ai^]4, 4^^ 1.25nim4 0 l*slSJ4. 44 7)a 0 i- ^4^) ^ ^4^ 

°Jt 44I-S 3^4 4h] 45-S ol^c^ ? l4. ol 3 £ a 4-8-01], Electronic Space Products Internationals. 
jjL&| oj^sj. ZnS ^] ig^m PhosDhor P-31, Type 139S S^44. ^4°1, °1 ?]# ^ 3^ <H1 44 

fd4. 

4^l7> Ali^ofl Aj-ojc] ji, a A]^£fl-a ! x 10 -5 torr ( L3 x 10 -3 Pa ) ^4 4^ aflo)^ °j-^47,l 

7)51^4. 60 Hz2l ^4t°1M1 3 ^S2l #$3?! 41- 4^1 42] 1^4 ?fl^==ll °J7]-^_T2, oflq|^ ^44 

°J4 %<£a\ 44^^^ 4^sl?24. °1H4J ^4^1 44^^^ *J4^H] o]sn 4^sj P^ife 4oH4°11 s]sfl 71^4. 

t^ ^^ A)^ 
AjA]o]l I 

4 -M^Hfe °4'Ait- %HH?l7l ^14 4 4^21 o.s ^eis 42] 49J ^ 4i ^14^?! 4*} 

3g= 01 P ] ei on 4^11 444fe 4s 4 ^1^144 M°i^4. 

pflol^ 4e] Aj^sl 40J ^ 4^ Lj^H?}, ^2] Ai^^Ai ma], Tube® Rice, Rice UniversityCHouston, TX 
)S4&1 < y45lAl4. °1 Ali^A4 2] 20mlfe ^44 40mlS fl^^ji, 2^4^-4 njfll ^(media mill^lAi ^3 

"'12-; '-^1444 5000 rpm°~sL €^4^411, ^^^(supernatant liquid)4 7I1/H4a14. 44 
-cr ^^71] S-4 41(thermogravitimetric analysis determination) 0 !! a)4^ 5%s] 4^4^. Jl4l- 444J1 44 
4 341 4*1^4. °1 ^fls-SJ] l aft 45} H^J=( Bayer PK 870KCAS f-4^i 65997-18-14))sl 0.05 
^11-?-^ Ml 4421 il-i#S^4 4-^4AsL °14°1?1 4?1 m^o] L5 ^bb^ ^. 7 }^%t^, 0)% 4 

^ 4 4±H7l(muIler)4°114 75 SH£±£. 44£l»l, C4.4-.I 4)il| ^^4SJ4. 44^^4 -^4(silvered) 421 

714*, 4?1 ofll^s^^l pfl^vflsl 4 44ci4 4el Hel<M 4el A o voi] ia« °J4fl 

4 4, 525°C°1lAi i^fos^ 4U13X14. 1 cu ! 2l ^44^ Jfl^S) afloi^E^, a 40.0)1 325 ^3 

%14 °144°1 n 4#44)sj ^4 4^ 7] ^. av^ <y4fi£lJi, a ^g#* 44*H 120°C°14i 104*4 tis 
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3?i4. o] An.^ a 4o. 0] ] j 450 1 ^4 525t°HA-l 10444 *]£i-}HH 4-gs|$4. i^d ^<4 n 

±L/42l 2:^44 7]* 4°H ^-g- ^^eVc}. O] |E olol^fr * ^WlAl 7flAl&>^. tifffif ^-o] 

°\}u]^o\) Efl^Esq^cf. o)]p)a£ Bfli-E jfo^ Scotch tm Magic TM Ellol£(#8l0 - 3M Company)2] 2:4°] 

°1 #4 °444l °!7>5]J1, **E]4 3 Cf-g-ofl #4 ^S- <5]pj^2l <y444 Scotch ™ Magic 

TM Eflolxio)] ^^5)Oj4. a #4 IS o}u]E]^ a , 3fi= °i" ^| a£ o]J fl|AE^g cl £ ^ ^ H] ^ ofl u] 

'd4 44^417] *14 4 4^2] ^e)*V 4 <$H*e] #4 sj- olnl^ojl tflft °1M4 444, °J7> ^1 44 



4 -^H4 °414# ^A]?l7l fl4 4 4^2} *)Sl3 4^ 4°d 3 4^ 4in^--M- I-S. o^o^ # 4 

^= <4"4H a) a|| L^L]^ O^Sj. Oflcl^-g- JiO^tf. 

Carbolex AP-f # 4°d «J 4£ 4icf-±L7 r , s^SA), Carbolex Inc.CLexington, KY)S.^] <4r£|££4. °1 =«fl 
S-Sl 0.11 lit El) a 3] tfl -S-^o] ^&-2~£ o]Jf«H?! 4^3?] -ft-7) nfl^s) q 75 ^dfl a 7 ]_ &} oj 

4. °lf- -fl-el 4 4i!4!4°M 75 s]?jCLs 4434 0 44i sjoi^Ef. $^s>sa4. 44^-^eI 44 4&1 
7144 *d*J*4J -S-71 o|||isM ^^iflo, ^ 4^4 7.]%% 43 i*e)e s) 44^-4 fl-el 4°il 
*d 4, 5251: <M i^t^sM], ^u]s|^4. 1 c rfo] ^ap4*j 33^)0] oipjEi 3floi^E fei a 40.01] 325 °ii4i ia 
a* ol-8-sH ^ 4£±4£ ^4 -B-ej 7]t^ <d±fl4n, n 444°i 1201^41 10444 #2 
slX14. °1 flt* ^ 4*°)!, 450'C o M 10444 ^^vHoflAi ^51X14. ±% 44 a 4s4j± sD°l^s 

fe- ^4-^1 a^i '^^44. ol ^4 ojniE^ £ ^ >)] a ; 1 o)| a] 78^^ 44 ^o] <HH4<>H ^11*11 

^l^E£]=>jcf i oj|p]Ai Efl^E 4:011, Scotch ™ Magic ™ e11°lH(#810 - 3M Company)s] a 40] o] ^4 ol 
c4-Hl <?17>51 2, ^#£1^, a 4-g-ofl *H7^Si4. ^d4 Is oIdIeIs] Scotch ™ Magic ™ tflol«o| 3 

451534. ^ #4 is- °H£lfe a 4*i, 4s 4^1-44 ^sfl e^esi^4. 51 2fe #hi^4 4|i>1<34 ^=4^17; 
71 4^21 o_s. ^^4 ^ 4^fil ?d4 is 0H30U ^s.x\ n.$& 

°)41^2 °JES«1 £444. °11 D I4 44fe 4 «4o4 ^^a] 44s^i D fl4- 44^4. 



4 4^4)14 «l4Pd-i- 44-^1 ?] 71 ^4 4 4 n J&l ^^4 *r*i 44i 4^tHl-S ol^o]?] ^4 

^b. 9)^ 444^ 4^4 °14'^4 soi^4. 

4 n N ^4%5 4°)»|7l-, 44-ci^Ai, Catalytic Materials Ltd(12 Old Stable Drive, Mansfield, MA^-V-El "?S4 
51S14. °1 4°11 ^44 4i -4o]t^i-oi 0 L513 a 3jj-g_ .fi-E] (Bayer PK 870KCAS 65997- 18- 14))s] 0.1 

502 s^4 E4=3lHl-gr^al ofl^^f-s^f. ^Aj^-_o £ ^*j^?J 471 nfl^s} L50 i2 a«<fl 444S14. 

«1* ^€-4 -frel 4 ^ill7l4°l41 75 S]^o.s ^t^^H. °4]e1 BfloiiE^ ^Ajsvsi4. 4^di-^€ 4£f 4&1 7l 
44, *d*S*i 0 d 47] o)]>ai#^^l ofi^tno] ^ n).^Di4 4&] h.^e 0} 441-4 ^.ej ^j-ofl oj^sv 
4, 525T;«H|^ i^f5-i^., #wls)^4. 1 aj4 ^144^ ^€2] olnlE] 2flo]>,Ei= a ^o)j 325 nfl^ iiH^^- 
oi44od ; 3 44i^^l es} frel 714 4°ll i^S "difl^n, o. >gf-£ 4#4°i l20°Ci^ 10444 ?la SI 32 
4. °1 d^-ti 'dfr-i- a ''- s-i, 4'50°c°l4i 104-&4 ^iMH-M i^^584. ^o 1 4°fl, 3 #i 44^ ^4, ^.o] 
«1/-fre1 2444 714 4°fl ^4^1 ^44. °1 ^vi^lr 1= oioi^4 4 ^4-H4 44 4°1 4s 

°1414°il Eflis 550^4, oi| n ]^ ^e Scotch tm Magic tm ^]]a}^ #810 _ 3M Company)el 2:4^ 
ol 44 «S ololE-Hi oj7>slul, ^SH, 3 44^11 ^l7^^4. 44 4S ©ln^al ^444 Scotch ™ Magic 
tm enoiaofl ^4sl44. n 44 4s o) D ie^ a 4-S-°ll, 4s °fH4°ll cfl^ ^l^ES|si^r. s 34 ^14 
^- °l a lEi 5} °14144 44^4)7' ^14 4 4^ %%<ls. ^eJ4 4^ ^4 <s o^e-h cD4 di|ni-a 144, 

°d7r #42] tt£H ^^4d ^414 ^4 -§ES«1 SAl*ln|. ^bI^ ^ ^Tgjq ^^oi ^^eAi ^oi- 

44oil tflfli n H7]2l ^i«H£ nlf, 4, looomi °14°1 44%14. 

£±M 4 

4 4J^H14 °4144 44^1741 ^14 4 4^21 *l3l3 4^ 7)-a-^^ 4± 4°l*lf-^ °14°i?l 44 

is oin]E4i 444fe 4^4 °l4!d-ir s°i^4. 

714 ^44 4i 4°1 44, 44c J 5i4, Showa Denkc AmericaCSan Mateo, CA)e4E ; l ^45144. °1 ^S-S^l 0.1 

l a<84 sflasiviii^fij oflt^l-s^l- 4^4.s-s oi=L*i^ ^*o] 471 oe^ai 0 .75 aflon 47 r s^4. 
^44 4^ 4^4fl7l4°ll^ 75 3}^s 44fi]o^, o^itf . j i". " l t-'j^d 44 421 7)44, 

^'^^^ 471 ofll-il-si^ m si 4 44^4 ^14^1 4el 44#4 -ft- el 4°11 ^3?} ?l^4 4, 5 

25*C^41 ri^4S£4 ^Hlsl44. 1 crfsl ^44*J m*\ ^iPl^sfe, a 4*°ll 325 4=H ^H^4 oi-g- 
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*M i^i^ 44 7]4 4i a 3? i °liflE]xl, n Jf^sH i20t"HH 104*4 ^as)^^. o] 

4iS ^#4 3 4«-"Hl, 450-C°llAi lO-g-W-°J 4i^HH i43SS!4. 4<Ht, 3 7]4 444 Si 4°1^ SH°1 
ilfe 7|# 4<H] ^a]-^ ^44. ol 44 JgS. o] D ]e]4 4 ^^^0)]^ 7fl44fe 44 £0] oflnl^ofl 

tflafl Efl^e 444. oi] a ]4 e^e 4,4 Scotch ™ Magic tm sflols(#810 - 3M Company)s] i^o] o] 44 a) 
— °Hel°fl <44&n, ^j*s]4 a 4-g-o}] *M3&4. 44 olDlEJsil iJJf-grfr Scotch ™ Magic tm E flo|H. 

"HI ^Sl&Cf. H 44 Jg = o]n]E]ir n C-44 |H ofluj^ol! C^>fl E^EJ)^^ c 4fe ^ ^ H o] p] E] 

5 "HH44 * 0 ^A]?|7l 4^2] ^AS ^4 ^2] 44 olalE^) t|]$ oflp]4 |4t, o] 7 } 47fl2] 

«--4JM aei?l °l]p]4 44 s.4#4. ofln]^ 4fi-4 £ *^2] %%a\ £tys.*\ ofl* #4«4. 

oil- ^*H£- 44 ^s. °He]# iH? ?i^*>7] z]^s.&\ 4<M a] Si 4^-M-» 7>4 4i 4^4«/£ 
°M»H 3iM^J=a| iDl-Ht $44?|7| fl4 * ttgsl ^e]S *3 °]lr 44 °MeH 2] 

SB 44 44 4^4 0)4)44 

44o)| 5 44 8 c] o]d|e] ifloliH^ 2 7}4 -^44 Sr^&o-Sm ^4S]S!44 a Sf-uffe. 4<y «j Si 4Jn#*L* 
444fe- o]ji, cl-g. Sfi+fe. 4 sflol^Eol^. i\}o)^ 4^ Aj^S «! Si 4^*7}, f-f-Ril^ ^ 

^44(1491 4*1 e]E]4 7.7 J^iliM, Tube® Rice, Rice UniversityCHouston, TX).S.4e1 ^t^aW. °l 4 

^442] <£)Jf££ oflms-ts.^ a^H.o S o]4o]*i 4^40] 5^-5)0] llt^H sj]0| 

i£-t *g44Sl4. °1 Ht^-fi 5]4)^e4s] 4^4*2] 0,29 wt%o]°4 K £. bH^e^ 47] nfl^^tf) n]^ 
*jEllS 65.2 wt%e] 6-2} i^al -fi-el He1 = * * ri|o]^E 7095 (Wilmington, DE i^fla] 

E. I. du Pont de Nemours and Company-£. J f£| <y«f ^ 4= ^-§-)olS. ^a]o|] 5 u^x] 82] o]n]El siHiHi-g- qv 

sfloliSI- 44 80/20, 60/40, 40/60. $ 20/802] ^ Hl*s it^H *nl£l5a4. iD"^ 
■frel S «-ifl7]^ 0 H]Ai 75 s];8j2.£. -S^'H, °]p]e1 sfloi^E - ^^4^4, Af^i-^^ -B-e] 7l^oi, 44^ 
^*)cqo\) d]si ^^^o] -p r 7] illtsi^] n]l^i4j2] 4^c14 ^i^f^ -a-el 5.e]Eoj ^.^--g-i- -fre) 4<h] ia 
S Hifl^ ^, 525°C«11a1 ±^®°_3.iq, ^alslSJ4. zf^sq ^4^1°11 q«i 9/16 ?]^(1.43cm) ^44^ =HSs1 =>1 
2llc»l^S.7>, a 4-§-"Hl 325 nil 4^ 0 l-§-«l-^ iWJ?! €:*)• -fr&| 7lS ^"H] ^aS ?]4fl5|Ji, a ^ 

f-^r i20t<H14 10*^-°!: 7iasl?i4. °1 A t3€^- n 4-S-°il, 450t<H]4 io^-^-?V ^lii|o)|4 ^ 

sl2i4. -f -H], a 4in*j±/ €■ juIoi^e 7 ]S -*h ^4^1 ^^Jt>4. ^^1^1 5 vfl^l 8*1 

i^%! 7 AA ■ S S— °1p1e1^ 44^ oflnaj^ vflofl 4^y.i. 3,49 wt%i L34 wt% _ o.69 wt%, S 0.23 wt% * 

0 i7|4 f^^^H- i^o] « Ai4jz 3h}s|5a4. ^4 oipjEle] 7 }^sl^ 

t q-tfHs] ^3^] s^ej- 44 4^1 ^ ^o]4. 7440) 34 o!p]e^ a 4#<H1, 4*t> 44 ^<>1 

"a— "HM^o]] t|i«fl tfl>xEE] ? j4, ^.4 o]42jo] 0fl n |£ Afo]EE-ol ^^5]^JI, # ofl P) ^ JI ^7^^)424 

442] AJ4oj]o^) cflsfl 4^1 h]^4. 6)] p]^ h]]^e ^ofl, Scotch tm Magic TM Bflo]^(# 8 10 - 3M Company)2] a 
40] o] ^4 o]p]Eio)] °]7>£] n, ^#s]d], a 4#<H] ^]7^s]^4. 44^1 ^.^ oiujeja) <|J4-g-^ Scotch 
™ Magic ™ E]]o]Hi 344$4. 442] -MA]<5j]2] 44 a] P ]e]i=. a 4* C H1 , "Hiq^ol] tfisfl tfilS] 
SiJi. 44€: a 44 Is. °la]E]a] 4^1 fi^ofl 4^ ^44 ^ D )4^ 2kV2] <y?> 4^ 

AH 54 6S] ^4 IS. o]d)eH cflsH 4t€ ^^t^r 44 304 27M°lSii, 2.5kV2] o]7> 4fe 7 

4 82] 44 jgE. o] D ]Eio]! 43*1 44t 44 174 15M°1a1^4 °1# af-fe, 442] 34 s| ici 7 > o|f. 
7 ^4 4c oip] E ]7} °l]ul4* 44^4171 ^44 4^al o. a ^e]47| 4"H! Stsl^ti ?3iL4 c] S14 

44 oj) 9 q]x) u 

^^0)14 44 3gc o|oiE]f- 0)^,471 t.]4£s] « 4^4^i- 4^1 4^ 4^fl-«./-fr 
o]diei shores] ^4 gj °]|p!4i* ^|?)7i fl4€- t^a] 4^^s 5Hei*i 421 oi f 44^^ o]p] E ] 
0.1 2]si| 444fe "H4144 Mo] ^4. 

^405] 5 n]4 n o] o]p]e] j]o|^t 274.1 441- *^4-°-^^ ^slslgifedl, a 444 4"H a] Si S^fi-iL 
# «-fr4fe si]o]iEo] j), 4s. 444 44*flf. 444^. 5flo]iEo]4. 40}^] ^ 444 4<y * Si 4^^- 
2L 4. tf-^-fs] A]i^]4(l-49ji 4^ e]E]4 7.7 zt3«) 0.5.4, Tube© Rice, Rice UniversityCHouston, TX)3.4 
El °J4£lK4. 4^^« iftiq^fe °] ^i>,^^e] ffa] 2 4^(portion)4 Efl a sjuil-g-^s] itlfsi 4°lE]2] 
f 1 ^ 2 ! 1 S-^-i- ^ H 149i4. 44^] ^oi^sfe. 7,] 944 t)]^4E ^b)|o]e ngjE, 4f-P]4 4^*'|, =>f)i) 

49jq, <l%fi) S^J] 4g., <1%2] S^BflolE ^^^Aj^^ ^23]u]]#o| ^.4^._e_h. e1 ^Hj^oj,^' 

4A]d] 9 4.x] us] o|p]e] sllo]AE i& 4^4-M./4*d*fl slloliS* 44 2/3, 1.2/1.55, 1/42] 9$ 2,4 
*H S«ls]^4. ©1* £^2] 44-& 4e] 4 ftdfl7]#<*H 75 s]4^-S ^fs-i^, ^44^4 
4^i4j€l -e-SF 4-en 7I40I, 442] 4^1°ili tfl«fl, 4^3"U -? r 7] <H14€#si^l ofl^i^s] 4 4-ft14 44^ 
4e] He]Eo] ^4^.4 ^e] 40)] ^a^i 0)^4 ^ i 52 5t:°]]4 i^tAs*], §his]84. 442] -^A]^oi] ^ 9 

/16 ?]^(1.43cm) ^44« *!M2] °l p l E l ^l 6 l^S4, a 44°)] 325 °fl3 63?it »l*SH ^ 4^di^sJ 44 
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4e] 7) ^ a 0 hi °!±))si n, -S££ 444 ^ i2ot°M io4f-4 aatsisjcf. o] 43^ n 4^ 
450t°)H 10-S--W-4 iy^HH £Ajs]S4. ^oj], a H/-8-44] s-yg-g. 7 1# ^ ^ 
^4. -^H 9 us] 6\* i^^t 44 oioiElfe 44 nflS^ ^ofl q^y.^ 0 .47 wt%, 0.91 

wt%, * 4 0.07 wt% -i: thPr4S.Il, °=|7]-M ^4^=4 #4 |S °HEl2l f-f^-g- 7]#o..g. SH 314S1541 

Z^o] 44 Jgc o]p]Elfe, n C}^H, ^#4 7 E Vo] oflpl^ofl ^sfl Efl^E5]^4. 4 7,] 0]^o] ofl pj 4 

^°IIt°l °1414 ^ofl, scotch ™ Magic tm sflo| = (#aiO - 3M Company)^ 2:4°1 o] #4 

« = o]v}^6\] o]7>S]jl, ^sH, a cf-g.o]| t^S]^. 440] ^4 jg H 6]n]ElS) Scotch ™ Magic 

TM E flo]«ofl ^ah£]^cK 442] 44^21 >gS. o]u]t]^ a 4#°i ^ oflnl^ofl c« Bfl^ES]^JJ 44.2. 

a 44 Oln]EiS] ^Al] £.^4 £=q £<y$ 2a j £ 6))g|^ ^o^o^, £ 5fe . 3;fl o| 44^ 2j.2j.oj] ^ 

u|^4 ^=^ai ? ]7| ■£ «ig <q o. s 4 o 0 t^a| 44 a}^ oipi^oi) ^4 o]] n j^ ^4^ ?1 

7}- si &t£^1 °fln|# 44 HEi^l J£A;44, ^ 6a4 £ 6bfer °1414# *§4M?]?1 £ 't'gS] 

o 7 ^S ^E]SV7l ^<S], 90] ^ 5| H 0ln]E^S.^-ElSl #7-]- oflD]^rifl 2] Sfl E}74S] $ 4 #0.£4&1 ft 

JE*1#4. £ 6c4 £ 6d4 <H]Pl4l-& *^?]7l flSl M gigfi] ^O. lg. ^ & lSl-7] #*011 4) A) ei| 1 

OS] #4 4^ olplEis.^Ele] oflnl^ofl sj«| 435] <g4 #<L£Jf El 43 4 7.1-1- £4§4 £ 6e4 

£ 6fe «fln)-?d-8: ^A]7l7l 4^21 ^7.j o. £ ^ej*>7l #4-4 -jjAlofl 1 12] #4 o]n]e^« # 

4 ofloj^ofl m Ef^^l #A5.^-E1 ^#^1 #2] 47J.P- £A}*>4. ^ o)l nl^ 4#fe o]f- 37 fl2] ^A^] £^2] 

P A A ^k— ^ -?^2l W^14. 

12 

* ^^Hfe- 4H«- ■& t^sl 7ie)€ f-s) ^ ^tf«t£ oif-oi^i 

1 = o] di e-1 <H1 2] 444^ 0 o l x-& <fl "I 'd-t M°i §4. 

Carbolex AP-^f-t 9 4^^w.7K 4°-^SAi, Carbolex Inc. (Lexington, KY)S.-j- E 1 0 ti=r5lXi4. o] ^ 
a a] 0.01 t Efl anjifl^ftsj ofl^^f.^^^ f^o^ ^<s^o] ofl^o] 0 75 « 7W?4 

4. °)# -friil ^ fi-aW^HM 75 n^SLS. o\v}t\ *J^s}a!4. 27)]sq o.s % 

oj^^ 0 , DlEi ^ioi^e a«|o] #Bi^a4. 27II2I A^j^Aj^ e ^ -fre] #^^°J -R-7) °ii!H 

fSi^l °H^m^ * 4-fni4 ^-§-3 o_e] 5e]E2] ^^-^ 2 7fle] 242] ^ oj^ei^ 525t°11 

A1 i^f£. s «| i §ul^^4. 1 crfS) ^44^ sBoliEfe, a. 4-a.cfl 325 n)]^ a 3 ^|. o]^-sM ^ 

4#&^%! ■8-s]- f-sj ?:4& 4°fl iaS ?]^slai; a ^-f#€- 4^f«h°i I20t<>ll4 io**?v 4S£lx14 

0lP]Ei 5 l] 0 liE-7l^2l ^cfl^l ^^7}, OH- 2 7fl9l t,lp]El H]o|AEA M | ^ *4 ?) 2 2^2] 7]^ ^ 4 

4?)1 Tf° s*1 ^^=1x14. "I 4Hs.fl*l ^2^11^ a 4*i, 450°C°114 10**^ ^4=1^4 2?flel 

7)^#fr a 4*"]), oif-* lei ^ol- 4^ a-] S *elE]£^ *vo_ s ^| a ^44 0^1^ sIM^e =. 5 ?»^4s]--ii 
44 ^11S-^1 ^4^1 4# 27121 44 4- oW^t. ^*«l-a4. 44^ #4 is. o41e^ .i 4^-i 

4 42| 40] oflnl^ofl tflsfl Ell^ES]^^^ £ 7 ^. ^ H olp]Elol] di*! oil ^1 ^ 9lA ^A^\ 4^ 

S^i oflnl^ 4- D J ££ M1 £Al^4, o o >.^-. £ = ol ^4 |c olp]El^, £ 2<4| £Al4 440J sjojx, 

4 4-g. ^elb £1^1 44 fln oip]E-]M4fe cl ^ oflpi^g. ^^§4. ^ -^4^H]4^, ^^aj uflo] 5 7|- # 
si ^4^^l ##4. ols -)?!- ^o v *, i-^^l fl4^tr 7l4#2i 4e], « a ^44 o]u]e] no]±*e\ 14^0] s ^ 
^ *?HI <a^?!4. 

^7,H| 13 g 14 

^^l^lfe #4 ^— o]p1e1°11 ^4^4-1- >H££^, <a4^ 421 o]^.^ ^^^4. 

-*MHS1 clnlEl ^o]>,E4 371-7,1 Aj4-|- 4440.^, ^ H ]s]^- C | ; a gj.q. fe r+o^ m 4^ u}i;Hy f ^ 

44fe Aii^4om, 4_g. 44^ 10% 2] c^i^^^s.^4 90 %o] ^4-6)1 34^1^ 4444 #*J^?j fr 7 ] 0)14 
o] ai, 4ni# 444 44- 4444 4^^°J 3>l<i]i:Jiol4. Bll^l^l 4e) -^4*1 4°J ^ 44x 4ic4«4 5141x1 4 
a|o1] 2)*H AjAj4 h]7-^1 44t:iS.Ai, Tube® Rice, Rice University(Houston, TX)S-¥-6] 0 J4s|JJ4 4^4t) a^ 
1% f ^21 4^^-y 44-^14 99% ^21 EeH<l!*i4£ ^4^r ^4^-^: ^1^1 ^(sonicating), ^ 
, 2;#4^ o.£ ^«|5Sa14. <>l-8-€ ^-§-4 t^lfe 40kHz, 20 watt°i'l4 -§-44^ 1/4 °j7,j ^(horn)-ir 

7>7l Dukane if 92196 o]4. * ^ol^H 47] ^^o\] v]4 «y^s] ^Efl S 65.2 wt%s] €r4 i^sl 4el 
iislE-i; 444fe Wilmington, DE i^flsl E. I. du Pont de Nemours and CompanySJfEi 4 ^ sHo] 

^3= £Aj^ 7095 c>14. 

oiojei aooi^Hfe 4ic^H Aii44/47] n |i4/^ fflMiS-i 27/40/33 21 ^ v]±g. stfo^^ §nl5i^4 
=1 a^-fr 3-# ^^111)^14 10 f-4 -S-t^fr], o]b|ei ^445i4. 4#^4 ^-SF -frel 714^1 

442] AjAiaiH dan, 4^7^01 o. ;/; ^ei^ss^tH uj^vflsl e 44-t14 ^-§-# -ft-sl selHal ^4#* 4 
°fl <?Jifl4 4, 525"Col]Ai ^40.^, 4H]sloj4. aJaHI 13°11 9/16 tlsl(1.43cm) ^44*J sfl 

^21 ojpiEi ii|o]AE 7}i 325 „|| 3 ^^44 °l §-4^ a A]4i44 ^4 4^ 7,4 ^o)] ^1^5144 a^a] 
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°i! 14<H1 nflsljA^, sj^ xi^ol 20mil 3.71 5. °] 2) ^(spaced) 11 x 11 ^ € 44°l£4, 444b sj 4 A}o)g] 7 ]€\ 
4 40 mil 42J4. 444 44*H 120°C44 10444 4£42i4. o)f. ^.ag. a rj-g-oi], 525t44 104 

44 £44£4. **H. 3 4in4«/4 7 ]4 4H1 344 S3£ ^$4. 

44 4 — °1444 44 4 °«S.sJi 44 4^#«.f- 1.3 wt% -§- 44421:4 444 444- ,n ~ - ' 4 M 

4*f 4 43 3 4444 7]§CL£ *H ^Ajsl^Cf. o| 44 4^ o) C )&| ^-f^e-, 3 444, £44 44 44 

#4 1= 4444 til all 4^5.451*4 Aj^ofl 13 2) ^A^ 3fl^O.£H El 2] tf<U$ oflo]^ £ c} D) , ^A]aj| 
142] Zj-^o] olp]El £?l nj-^l 0)4*41 X). o] E 7]. ^.Aj f> o] AJj.SS.0fl4 443Sa4. 

44^ Riston ? 444 =]-(E. I, du Pont de Nemours and Company °.^44 °jt 7P4441 o_s x. 
eH ?|oeAi 4444:4 44 1^ 4434 34].^ 3^ *ll4SrSi4. £ 8a4 5144 44 zj-op 3 mj ,o) 4^ 
a] ^-g-^ ofat #£1°! 4(D£ -8-^1*1-741 4343 444, 1 mils! 4*il4 444€4 3] *E#5)lom( PET ) aJ i 
*8(backing)(2) 4°^=- <g*d 4*3x14. 4 = 1 (matted) &4 3^4* 7)-?] l mil4 442) «eH3« 4(3)4 3 
4 f2S 4444, 3f- 4£4» 1^4514. 

44£ 4414 134 144 tllsH 44344. 43414 ?jvu f (3)oi 44 47^4, je 8 b4 JE44 4 

- S 1 3(1)* ^#§1-34. 4444, °1 4H1 #e]«Kl)fc «| HeHtack free)°]H. 7>« *f4amin 
ation)4 444444 433 ^f- £<d 44 4444 44* 4 &4. °1 4£l -J33 £44 

4°J 3# 444 44 4"fr(air escape)^ *J4. °}-o| sJ^a-W'S, 7}<S 2j# ol^jofl, «fl £ ^ «flo]l-ol f 

e^H 44 -S-i £^ 4°H!^1 h# ^7)# Ti^isfeciH oi^o^, ^ rn.is.wq <^±* ^# ^ sa 
4. PET 7}^] ^eId) 4(i), * n -&S1- frel 71^(4)4 ^i^f ^= olnlEKs)^ 11 x 11 33 ^^oi - 4 

7 d ^4°il 1421 Bl-t Bel ^#-1; flsl] ^^-^ o}ao s 60 iflxl 70t 4^1 71-1^ #/<L4^ ^#7Klamina 

tor)!- f-44°i, £ 8c°ll £4^! «l-sl- °1°1E-1 tfofl n 7 r "i ^fs] #eH# H^§fS4. <>i ^4^01)4 ^isJe] 
^lb PET ^?J(2)€- 7,-i-g-^ «^o)a|| ^tflai ^4* 7fl^sf7l afl ^s)7]\^ #4^4 ^£l£l*14 t^4 

. °}w ^^l^Hl-'-i o]-8-*i ^el^^l PET tfl4°i PET^sl °(-3f -feHsl 'S^SH, 2?)^ 4 

7H?J £.44711 £]?I4. 'd^i, s 8d°ll £Als} 44 7^0^ -2 T^^jg Afl^^. Aj^.44 -|4s]Am, PET 

2)*- ^7^51^4. 4^-i, o| of 3 ^ ^e)olo)] 4 ^4slb 1 mm ^f-ol^- S<y(6)°l, £ 8e°ll E^s! 44 

ti-ol, 434 f-el°Kl) 4°)1 7>1 ^#£lSi4. 3L%m Sfe ^214 PET ^«g»l ol-g-44 7^4-0])^, opt ^^1^ 
-flaN! t ^^4^1 ^4«>^^, ^f-^B- u ^^* 4el^ 4^ 0^1^ £^14 £ 8f<H| E^si 041 

Ei» ^S14. 44&1 ^-i-a] #4 in o^ai a o}3.*g ^efojon ^4^01 014. 

^ A H1 134 1421 4xf "1^414 n 4-8-^1, ai^4 44 ^ 43= 6fln)^ofl cflsfl 4^S£l4, -^4H1 1344 

a o].g-^ 4^01 1.85mm °j ?J4 4^4, ^-^4 i^S. °il c l4l4 ^4^1 1321 ^4 IE S-^ 

% 4^H1 1421 ^d4 oiDiE^si € 344^ 4 £4°11 ^Afl4«4. ^4^ 444 ^^-4 2 kV el 

°U4 ^ 0 >,H4-1 6 4^H1 14°-141 ?i4fe 3 kV4 ?]7> ?1 0 »H41 80 M°1a14. 

H 9afe oiiDi4^. 4a o >4 ? )4 o|s_4 ^o_s ^e!4 ^s] 4^H1 1321 #4 1= 0104^4^1 44 °11"1 
44 al4 sj^xi?) 14 ^o.s4e1 4#S fl-sl 4?!°U, £ 9bb °Hp14* fy&*\9\7] ^4 * ft^4 *3<L£. 
7^514 ^21 4^H1 144 44 -fl— oiniei^JfEi ^4 ofl ui ^ ofl aisii <a444 #o.s.^-e1 #4 4^4 



^4 d 15 

4 4aH4 7d4 3gs. °1 o] £-) a] 04H4J, £.£0101x1447) ^4 7^4^01 4^ q 44, 4^w# 

4?1 £soio4i47}4 4i 4t4H./-& o^ieI sflo^E £l % o}}*}^ i$^] f } 7 \ 4 4^ ^o_s. 
^el4 ^4 4-t 47f 4- oiniElofl 0)4 4444 4^4 °i4)^4 044^4. 

44 4. 1521 oHEi 5>41^J=4 27>4 ^ftl- 444^4 §445144, ^ 4M-4 44 * 4^ 4-V^«# 44 
44 3H4^moU, 4-& 44 4444 S£o4)xi47>4 44^Moi4, ^o)^ 4^ 44^ 40J « 4^ 
4E4M.71-, EH044 4eloli a|«n ^7^4 «144 444^4, Tube® Rice, Rice University(Houston. TX)S^e1 °J 
44a14. 4 4°]*-= 2i4#4 DC206olii ( 0)4 Wilmington, DE i:7fl2l E. I. du Pont de Nemours and Compan 
y£JM ^44 4 44. 4 5J-&, D 14 4 ^ns. 44, ££711444 £S}r.Hui4 4^ 5^04171471-4 ^ 

41-4 i£44b 471 n^tfloii 4,40, .0 ^ seijES 4444. 

°1 £S.oip]^47f4 443 44^-4 4i 4^4« 44^4 Podel 1 -& 4 oI^e^ 1/1004 f-4 alirS 44 
4 ^^44°)I4 75 44Ae 144S14. 44^4 44 44 4^-4, 41^4 47! ofl 

Utai^l p 1144sl 4 4444 44^ 4^ sel^al 44#-ir 4^1 4i 4^4 4, 525t44 
0.5.4, 4«144 4. 7/8 4 4(2.22cm) 444*J =H€e] £S.444^7 r 4 ol4ei tii°]£i£.7}, a 444 325 tfl^ 
0454 a A4iiA^4 44 7)4 ?]ifls)ja, a *J-f4 444°i 120^44 10444 
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4^434. o] aJ^a. ^ 444, 'DUPONT'fil UV 4 44 nH^H-g: Ifsffe i£ f-g- 4444 ££444 

434. 4000 mJ4 UV 4 e i4 £#°l| 44434. o] ^J*4 0.5%4 44<g 44^44 44434 o] $ 

44 414 a 444, 4^44 44 444n, tia *}5js]Xi4. o] Aji^. a cf-S-oH , 525"C44 10444 4£4 

44 ±4434. 4 >H|, 3. 4£4£/Fode> ? 4 2:^#^ 7]4 44 ^ ja.tg.g. ^^fVuf Z\ZS;9] 44 sg = 

44&1b, a 4-S-°i 7 d*4 44 44 is. 4 4 44 4*!i 44 4444 444 44^.14 444 

o^4. oj] B |^ H|ic _f oi Scotch tm Magic TM Efloln (#gl0 - 3M Company)4 244 4 44 4440)] o] 
44s, 3^44, a 444 44434. 44 <s 4444 4f44 Scotch tm Magic tm e4)o] ^oj] ^4444 
4 44 €£ 444-b n 444, |h 4444 cfl afl 4>J=43s, =l 4s 4444 44 ^ ^-av 
Ji-as 444-1- £4^84. " 

£ 10* 44^i-& 44447] 4 4 4 t^4 44££ 444 44, 44 ^h. 444^444 44 4444 2^ 
444 *J4 ^«.s-V-h- 4*4 44 4^14 £444, 

44 4 16 

* 4144b S.Bii£. T^afls] a]oKvia)# 444 -f-44 4± 4£4* 44 1= 444-t 7 r £! 4# "Jill 
4 44 €£ 4 4 4 ^(emissive) £^£=0^ ^ofl #0^3 ^ o.^^ g ^ uj-t^ c| £f ^Haec] 
44 S 444-i- 4444?) 4 S-flSl 44££ 444 -fa] <S£- 4;£4 444-fr j&4§-4. 

4 sfloi^Efe. 4444 pj^i ^ *jEfls 65.2 wt%£] £4 £44 44 5e]lt 444fe 4 44^i= 
2i^# 7095 (Wilmington, DE ±44 E. I. du Pont de Nemours and Company£44 ^44 4 34)44 444 

sHoj^s^ ^ 4^4M ie ,io|E £5 } Si oj-^oiq. *^ lt 44^5.^ hi-oj^, <1%3] %q ov ai <1%sl s 
±44^ 44IHj4, 4=l44#4 i^gs-fEi §4434. 

444 4e] 444 3 ^ 4^4« ?>, Bflol^i 4el°!l 2]sD ^44 444^4, Tube® Rice, Rice Un 

ivorsi: Houston. TX)S^61 ft*). 4°)±*=$r 0.03 a^s) 4in4« 4444 2.97 7095 * 

s41^j=l- 4-4|7].^Mi * fHo)^ie l i]oi] 1.0 wt%s] uftfif ^44SJ4. 

S J444 1H EAis]<H 44tl £ liable 7fl7i|al saIsJo] ojji, s nb<>ilfe 4^4 

Mej^ii 4^*114 £451<H Xi4. 6 f-^)^ * 44 ^^o] 325 ^ ^a4* ^1444 44^ 4°Joi 3 
0 mii4 *4 5-eKl sfl^(2)-2.i 7095 * ^c]iE^ ia 4 ?1*H« 4, 525"C^1^1 104-^4 ^4*^-4 
4^ 71444 ^^14^4. 2?11-^ 444 £(3H a ^44, 44^ ul44 20 mils] ^^-i; 44.11 * 4°J 
#40] -^,0,1 ctj^E]^ 5 X 5 6j]5jjolo] H )o).^ £f--g|.fe 280 ?fl^H 44l-a| 44 4°fl 

444^4. 44*1131 % 47114 25 0^4. o] ^-4*]]^ a 44i, 50010^4 ^7]44^i ^44%i4 6 /an s) 
44 ?^ .w-oJ4 7095 4°1^J=4 n. 44°4 325 ^1=^ ^H^-f 4444 44l 0 11 t44 57fl^ 4?J 
£^ 444sl 44 m\ ±.3& °Jifl44, 4°!^ 4^(4)s 44434. °j 444 28 mll°U 44*114-4 

44€^ f^yofl nfl-s-44 ^1^. 7>^ 40ft- 7^4. ?114S #* a 500t:<Hl4 ^7l4°li4 ±^s\%.s> 

a 7)4^4 ^ 44 ^1^* 25 mil 4^1 4^Si4. ±4 ?<4 4 5 w a] 4t)1# 7>44, 444 25 
Am 4 444 444. 

444Ai, 44-1-4 20 mii4 »4 4^! 44 #4 ^a4^r 4444 443 44^=45)s*i *44 ^4, 450t 
44 N 2 444 £434, M-^j-LS- 44-^4^1 444^-4 434. £44 44Ei sl]4i.s -f4n4 44^ a 
4444 19 mil 44. 14^?] 444^-4 44S-4-44 4&la 3mil4 7 r ?l4. 

£4^3l(as-fired) o, sl 4^1144 a 4§-°fl, 4^4 44 44 Is. 4444 tfl&H flliis]^4 44M ^ 

* 44^s 4^5 ^44 47l^^s #s^4£4 434. 4kV4 4^s-4£s ^1444 £4^4 4*s4"a 
44&1 444£ 4444 &&4. 4 4444 a 444, Scotch ™ Magic ™ Elloi H ( #810 - 3 M C 

om P any)4 2:4-& 4 £b]^s S44 ^4-5-^4, 4 4^4 4^4 4§fl 4^4^4 4 fMsfeiSM i?4 
#44 44 n S4 4 U 44 ?11^ 4s. fec^4 1-4 744 44H7 r 44 411144 ^4 ^4*^ t\°*t\. 
?J-#4 °j7 r 44, 44 44444 S 3 ,34 *7l* 4444, 44444 3)34 ^ 01^ 0] 

5.4 3 444, ^444. Scotch ™ Magic ™ t\\o)u_ 0 }} 3)^ o]b|e^ 44§-4 a 44= 44 4.3 

.^-JKdark spot)o.S.A] ^£ 44. le)££fe 4a], v\s^ 44^4^-] 40]^.^ 4o|Aj^] 

m-.B.s]^}. ±3.^ oj^sj g; 40] E-ij^E ^ofl ofcE^i flS4 44 £ 124 £444 Si4 

. £ I2a4 £44 44 44 257pl 44- £-*ML44 4444 444X54. 130 nA4 444 4f-4 3 25kV4 4 
£H-4££ 4<a-44 #^434. 

444 ^4 441- 4444, n S4£M 4444 544 44<= 4?J# 47111- a& 
444 DC 4&s. ^^14, 4£H# DC 4.v.s 444 4*44 £^4 Bfl£S434. 4444 ^4 44 
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4. TljolE *j<y£ ;^]j= ^4il, ojis. 3kV 2 ^^SH, ? l]^j= -3Q0VS ^4514 o]# 44 

-S*<HW, a -f 7144- C'444 £ 12b^ 4^461' ej-^ofl g^g H]o].£JjL E i 44 4o) iH oflol^oj 

£4^4, Tflolm o. ^ c^^-ofl, 60 Hz°M 3^ S al f i 44714* 7V4 i00V-°-l fi^ #<y-g- ^^Sl-JES. ^ 

4^4. °i m 4<?i (4, e i2b4 *£*3 33*1 ^m. $ 

44H <4il4 44S4 C|5i4 ^£]J2.H o]]ojA|oj ^S]^4. ofl t c= ofl a1 600 nA4 le]iE ^p]^ 

M4 43358^. 

iHi II 

a. ^Hfe t * r^fol^oH o|^s->7] 44 44 IS- 4441- 94444 44 44^4 £<y « ^ 4^ 

4«# 4^4.y./4 444 siioi^E <q oj^-j- ^4 o]biei# ^a.^ <nm\n 44 44 

E4 44 4 Si 44 Iti 4^*/£ ol p] El 2fi4^i=4 4 44 £4. °])44-8: 444 ?] 4 4 4 £ 

t^2l I'jiS 4 44 ^o)l, 0]= 34 ^= 444€ 4*Vjl 5-<y^ oj|p]A^ ^,0^^^ ^^.^ ol 0 | 0 j 

41"£ *4 ***<>N ?144 Jl -tffltf *r H 44°-5. II Tr-Ej 44#44 44444. 

-4.4H 17 fi] 0 ]V]1] SflOl^E^ ^q] q ^ ± uf^^H ^ f o.^ fi^o.^ ^0]^^ S-^O^^ 

4. Ej]o]^ 44 4} #3 r+oy « ^ 4t|i7' h g)]oj^ ej-^ofl s)«|| ^3 H]^>fli 444^4, Tube® Rice, Rice 
University(Houston, TX)£^&] ^4484. -fr 5lHil=b °- 7 l oj^ifloil p|/| £ oj^cq 65 2 wt%2 ]' ^ 

44 »B1H# 444b b s\]o}^5L 3, 7095 (Wilmington, DE ±^ E, I. du Pont de Nemours and 
Company ^.4 E-l ^ 9X^r)°]^r. °1 "1 slHiEi- 0 .03 =L^$] t£±. M-t^-iL J^-f ^4 2.97 a-gs] 7095 

BfloliEf. ^-^7lS^l ^U-SH, sHoliBvflofl 1.0 Wt%2^ q-ic^-Wf- §-^5l-^ O: ::' rj S0o]iHf. ^t}<$t) 

€ S] -?r^ 7l^ol_ 7095 €■ sl^iS^ -fre| 7)^ -^ofl ^ ,|h s)q>:ifloflAi 1 

0€-^°J 525t*fl*1 i-^t-S-S«l, ^u]5]?j4. 9/16 0 JAl(1.43cm) ^^zj-^ aflii^ o] ^ojiE;]., a cffrofl 3 
25 ofl^ ^a^i-f ol^g-6-H ^. ^^3^^ S-S}- 7m -^ofl a 3?! o)^^ 2] n AM-a^. i20t°IH 10 

^ ?J2:£1»4. °1 n 4*°1], 450t<fl^ i0-g-S-°V 33£i-HM ±^^4, ± A $ ^«HI a 

.4 wt%-§- §-fi-45ilt, a ]7|A-] ^e*S)^]Efe 7095 AH^JESl al*.^ n^lsf fjdi q-^Ji 3}~fEi3J 

°1 7 d7f <5]D)E^i=., ZL 4-§-°i], 44 7 E ^ol 7j7|^ 3gc o^]Dl^oll cUslj t\]£,F-£\<2m ^^1 olAj-ijo) ollDl^i 

Aj.oiE.5o] a i^^o] Aa #vl ]o)]Ai ^#^234. filial 1^]^ b^e j^oji, Scotch ™ Magic tm Eflo] k (#810 t 3 
M Company)^ 2:4°1 °1 ^14 ^s. ^ptE-joi) o]7>5ln, ^#s|d] i zl 4-§-ofl ^I^s]^4. ^4 ^je. olaiEisq <yjf 
Scotch TM Magic TM i]}o}*d\\ ^4s]oj4. ^= o]n|Eiir =L 4*°il, IE iP|^i 4) Bfl^E^^ji 

^ 7 d4 ^.s- oIbIe^o^ ^s,] aojon ti^ n»ai oH^-t- M°i^2i4. 

^ -§-*€r4°14i »lf. 44 OlP]E^ M^^7l ^ISflAl, cjic-^ic ^o] 3mmS ^tH5l^^ 

cfl, 0153-8- °1d]eH1 2 V/^mSl -fr^4 , a^1 6 kVS] °il^H oi^-s^ ^^.^4. ol m^^. 3 RV o] 

7d4^-S 4°1 C H^4'S^ ^*S£l5j4. 60 Hzs] #4 7V?1 -g-a) 3 kV 1^4 ?H^£. 

^1 °j7fs5$}4. |i ^1^714°] 3 ^ 3 ms S14^°1, ^-E] 4< S 1#<='1 0.018 % vfl*l 18 %s\ 

ol) 7^^711 sj.cg^ 6]] Bl ^ oj £S| . f-D^i ^s^^ =e] Aj-olf-ofl o] «,] ^ 7 >£|^ i 474 190 ^/rf 

4 12000 Cd/m 1 oil % o) i|s|^4. o] *nivi& Jt* ^4 H^2l 2«l]ol4. «11 1=1 4 a-lr^ ai^^s) 

4 SJWy^ Sj^- ajuo] <y ? 30% 01J7, tffi^ 7j^^ 150% °J ol 4*^4, 
t41i 18 j!4 22 

on- ^4oi)fe. 0141 ti-i- 44-^4171 ^14 4 t^s] o.s ^e!4 4^1 -Ms. 4€ 57fl2l i^s^-El «a<H^fe 4 
i 4^4 w #4 7>?i 7^4 3go oiujE^ai ojip]^ £lo^ #4. 

4421 -y^Hlsi 01 p) el sfloiis^ 3 7 W t ^fl-^o.^.^ §«lsl^fecfl, a 44b #± 4e^«# 444fc 
4^«m«»lai. 4€- 44b 10%21 »ll*-tt#s^4 90%^ »l]4-Efla2li.1l-i-^ 444b 47| 4 

□14 si-i+te- ^4 444b ^4^-4^1 3l4]^So]ci. i+tfji ^i^^^^ L % 4^^-h.21- 99% -f-^2]\]} 

hl^UZZ 4-fi-4b 44#4 ^q^oi^sM ^«is]^4. 44^1 ^4HMW 4^4«b 4^4 ^4. 

18 - 51414 44 ^4*1 49J ^ 4^#ii (Tube® Rice, Houston, TX SL^B] <ij4) 

4 A H 19 - il^(Hipco) A^e) 4ic4£L (Carbon Nanotechnologies Inc., Houston. TX 
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44 °i] 20 - 4°d B? 4V#±L (MER Inc., Tuscon, AZ S. 4 ^ °J4) 

-S^H 21 - Carboiex AP-f-t ^ 4£ <4t#H (Carbolex Inc., Lexington, KY i^-r-E-j <y^) 
44 <i 22 - »=r Bj 4it4.S. (Nanolab Inc., Watertown, MA S <y^) 

€r sflol^efe ^4 4s]- ^-.fi., Wilmington, DE i^fls] E. I, du Pont de Nemours and CompanyS^fc'.-] <>!44 
-t- 4.4 -8- 4°l^i= 2:4 £ 7095 °14. 

oH&) sloliEt u^-ff- «. Ai^3gl^/f T 7| ^o^es. oi 30/40/30 a] f>%= 3-# °J 4°H4 10 f 

4 ^4 f!-H 444, 44£44 44 4^ 7|^ol, Z^Sj ^Ala)|o|l tfl ^ , 44 Z>£ 7 Q 95 £ 

fllol^E o] £^-§-§1 _o ^ ^ oH | oj^sv ^ ^Hl^lSm. 9/16 t]*l(1.43cm) *j44 

*j 3-^11 3H44 olu]El Bflo]^j=4, 4-g-oij 3 2 5 d|]-i ia^-g- 4 ■§-«!• 4. n. 44^44 e 44 7l# 4°i] i 
a^l °J4)1e1ji, n ti-fs* ^-444 i 2 ot:i4 io^^ov 4as]44. o] a 4^ 525 t;°i]4 io£ 

*4 ^4°fi4 £^5^4, ±$ a 4^4«/4 7)4 441 ^af»] ^44. 4f- -ijAjcffls) 

a 44 4431-fr 44*4 £ n]|jE a)^ iflof| 4 L wt%2l =. ^S^ji, 4 7 ]4 ^=§4^ 

£4 4444 *f=4# 7)^o.s 44 314434. 
Scotch ™ Magic tm 44^(#810 - 3M Company)^ £4°! 444 4444 44 ^— 4444 i]7l-£)32, ^ 

44, 3. 444 X||444l4 444 *d4 4H 444^ <yjf#£. Scotch ™ Magic TM tjolaofl ^ aj-S] $ cf ,' 44 

si 4444 44 4444 a 4&i, 44 £4 4^ °fl4£°ll ^1^4, £ 14 °il4-£-§r t 

44?M 44 £ 4^4 ^^o.S. 444 Jf^ ^4^ H 444f-4 tflft 444 ^4f, °]4 4?]14 44=^4 ^ 
4 3 444 ^ til in $4-. 444 18 °il 444 4^fi-s.l-^ 4^144 o\Q o]%t}u\^Z Sjlfi]^ 

fi- 444^1, 444 7pj- 4^444. 



















(kV) 


Wum) 


(A/ctf) 




(A/crf) 


CA/crf) 


(A/cnf) 


(A/cnf) 






^4=^1 18 




:^A|a)) 19 


-a4 < 20 


-S^H 21 


*!*H 22 


0.5 


0.4 


nm 




nm 


nm 




nm 


1.0 


0.8 


1.75 x 10 


-8 


■8.5 x 10 -io 


nm 


nm 


nm 


1.5 


1.2 


5.50 x 10 


-7 


1.50 x 10 - & 


4.00 x 10 " i0 


2.50 x 10 " 9 


nm 


2.0 


1.6 


-5.6Cx 10 




7.50 x 10 -8 


7.50 x 10 " 9 


4.50 x 10 - 8 


5.00 x 10 


2.5 


2.0 


1,90 x 10 


-5 


2.50 x 10 " 7 


5.50 x 10 -s 


2.50 x 10 "7 


3.50 x 10 


3.0 


2.4 


4.45 x 10 


-5 


7.00 x 10 -7 


3^00 x 10 -7 


1.15 x 10 - 6 


1.05 x 10 


3.5 


2.8 






1.45 x 10 -8 


9.00 x 10 " 7 


2.75 x 10 " 6 


5.00 x 10 


4.0 


3.2 






3.00 x 10 "6 


2.25x10 "6 


6.50 x 10 - 6 


1.00 x 10 



nm = ^-g:7 r (nol measurable), 1 x 10 ~ n A/cm' v]*!} 
4^H1 23 

^ 4-8-4 7 r ^s42] 4:fc4 4^ *4^4l- °1444, « ^* <>114^ ^Qsls. 4^4?1 jq. ^1^4^1 

°ilol^4 ^r^(on-set) fl4°ll 4#!7^ oflts. 4°J-t- #7>4?lfe ^4^4. 4^-47>, # >,^o] 

^ -34^3] olnlEl ^loliH fe 37^1 Jf »0^^ ^HlSl^fetifl, n Sfuffe « 4^«1" fl-fr 

4b Ai^^^oiji, 4= l0 %2j 90% o^ HflBl~tflHji|vii*-g- t44b 4^*! 0 J 47) cfl^o] 

XL, 4^1 *i 44^ e# 444fe 4^^°J ^0)^014. ^ 0] ^ 4^ « ^ ^^b 7 \ 4^- 

ci^.4, Tube® Rice. Rice University(Houston, TX)^--¥-&1 ^=^4^4. 4ic^JS. 4^=ffl4ol 4 1 % 4^- 
#a 44&14 99% **s] 44li 4J2H11-* 444^ £4#-ir 4.q?]|ol^, ^, ^^-4si ^^40^ §alE|oj 
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4. 4-§-4 2:44 -*-44b 40kHz, 20 watt44 4444 1/4 <?J4 £(horn)4 4<0 Dukane £<I 92196 44. £ 
sfloliE t)).£f ^,P ; . Wilmington, DE E. I. du Pont de Nemours and Company £-^4 °J=r3J; <r 

Si^ £ Sfc^f- 7095 44. 

o)n]El sflojiE^ q-t-ffu 4^€4/47l 444& 44^1- 4 30/40/30 4 #4 445- ^4^4 £444 
4. 4 2:^^3-1: U44 10 f-4 £4 ^44, 444 ifllolAIf *844$4. 44^44 £-4 -M 444, g 
#4 44 4€ 7095 €r 44^J=# o.e| ^ofl >; H? j °J44 4, 525t44 i^#o.s«i, ^u)5]^4. g/ 16 
.43cm) 444*g 444 444 5fl o^e 7 ]-, a 44 4 325 44 i3?f 4444 n^i^-j £ s ] rlJ v j 

44 4444H, a ^f--S- ^444 120t44 10£~&4 £2:4$24. ol ^flf.^ a 444, 525t:«*n^ 10 
£44 4^444 ±^444. i4 a q-t^-y/^ 2^#.g. 44 ^44 *J4?r4. 

Scotch ™ Ma g; c tm Eflo]i( #81 o - 3M Company)4 2:4°! 44 4^. °]44°51 444-11, ^#44, ^ 444 
44444. ^7,f 3g= o1d)e121 <yjjHfr£ Scotch tm Magic tm ^o]^} %%S\<%z\. ^= o]a)z]±- a 4# 

4 ^#-8- n 4*4, 1.25mm4 1i-.E-i1-?li£ ?>2j-§- 7}?] ##4 44 4-8: 44 4 44 44°l] 444 
44. 44 4^<§ n ^H'lJ- 444 444^, 4;4 =>1 <=>i <h] 444^4 o]]e]*i ^ 

44fe °>\a& 5J ^ 71-^ tloj^ #4ts o. ^ H7] . ^ ig^iflofl ^ £^4. 3^ sfl^i, LQ x 1Q -5 

torr (1.3 x 10 "3 Pa) 4 444 £Efe a ° r e^a] #34*1 4714&4. ^#44 oflo]^ ^ ifi nv t7 , ofl 
444 1 kV dc44 I^AS f7HS4. ^344 f-44^4 oflnl^ 700V 4 £ol oflv- 

— 4444 4^444. 4 4^b 4444 4 ±Z 444 ^ifl-fe 1 kVoiMi 15/ a' °Joi ^^4-. ^^M^ 
^ 4ft °14^ °11°1^ ^*=>1 2 em's] -^#m4 4^-4^4. 1 kVal 4ir.H 44<H14 *4Srxr ^Hi tfl 

*B, * ijfi- 47-1 £144 44. 1.3 kVs-^ ti fc£ ofl^c 4°J-°il4, 5r 7 B^^ # ^^fe z^-z)- 
0;<A4*1 -f 4£]?i4. 1.3 kVoll^i oflni^A -o.^s>^Ai, of b ? 7' r il- -f s-f ^4 f-sH 51-0 1 5 ^iH 

45 SSJSH, ?!-^ 4^-8: 1.0 x 10 -5 torr (1.3 x 10 -3 Pa)^4Bl 5.5 x 10 ~ 4 torr (7,3 x 10 " 2 Pa)4^1 #7 r 
4^4. °133£-. 4 oflpl^ofl cflt 4^^1 444?) ?344, 7^ * °1] 
44 4^-oll 4*1) 14* 44^ «-t4 ofse 7l-is*ife ^4tsl4 »44. 4 = ? 4^# Hfl7i-Bj^( P um P 

ing out)?!- ^, Aji 7l-^# £«y*H 4§H 5,5 x 10 -1 torr (7.3 x 10 "2 Pa)4*] 4Si4 

% i^a] 7D^4 # °11 44 444 4^4 4^4 ^ 4°11 4t5)Si4. -^#44 444°J 4 i£4 4^°4 £°J 
^ lOi^H, 44?ll 0 il4 ^47fls 4^^X14. 44^1, * 444 50 °114 2uh 44 4^4^4, Sf4-?r * 

^ °il44 4i4 5)l4J=fe 444 444 44 4£s)fe 5J4 4§]?ia, 4 4^1 #44^ s.%t\ 

£4, 4i4 5!* ^4s4e-l «H7l4 «1^4, 4 i444 444 2144 4445S4. 4 44 4frfe 20^44 
4 7^44 4^4444. 

44 #4 444 444 444 314 4*4, ■& 44444 444 * 4441- 4i44b o_ 
4^ oflies. 44^4 4 4-^ 4444 4 S I444 44. 4^^ 444 1 kV 44 Q±$t 3-f°fl^ 4 ^ 
$44 444 444 44 44^4 ^44. ^2fl4, 4 4444 4 444* 4i 4^444 44 1 kV 44 44 
4 44 444 4 4^ 4. ^ = 1 1 k v s. 44444, 3 ^4 1^ 44444 60 Hz4 

44 44^1- 4?! ^-sh 1.5 kV 44 4^4 ?fli£l ^sq^. n-js-:4 544 4444 25aA44 # 
444 444 44 44444 4 5?£- 4i 4^4 44 444 444 H444 4444 44§ sill- °J44 4 
b4fe ^4i4§4. 

A r 414 24 

44 44« 4^ 444 S J H4-2-— 4444 4^4 444, ££4444 4, 444, 4 4fc4w/£ 443 44 
^44 44^r 44 a.7]4 4f 44S.44 44 4^4 4 Xife ^M4 444 441- 44*1 
1 4iiH4 4444 444471 44 4 4^4 4^4 44^ 4 4444 414^ 44 44 441 4 44. 

^44 44M 4h 444 J=4i2-H.^ #eH 44 444 4£h4 4^h 4444 44M 444 4?] 
4. 444, 7114s 44€- 4±h 4-S1-44 4*as se^4. 4^44fe 444 a4 44 4l 
^SAi ^h^h ^Jf(feed)s 4^434. 4^ £c *J4 44#4 £44n 4^ 444 4 44 
4^4 42 ^# 44 4-4 44 flH o]b1e1 #e wl o>=-iflo||Ai ^±e. £44 ^444 4^, a 44Jf(bas 
e)^¥4 444 #4 4444 44 44 f£ 44. 444 44 #444 444, 44 4^ 4444fe ^^si-ji 
44 444 44S ^ ^o] ? !iiH 0^1-30] 44*4 ^^44. 4^h4 4444 434 34(443)*-^ 
, Bio]. 4^, 444 ^4, 58 44^-4-44 1= 444 7-^7} sfl-^nf. 4^ £ £ H 7lfe o_ hs1 4444 
4 44 ^444 ^4 44 4^4444 44. 

444 ^4-&££44447H? 444 4444 ^4 e j 44s R^JZS. 4444 44 4iH 4454^521 4^ 
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44ft ?}°14. olf-o] ^Hft 40^ tg^o) 4^-8]-ft "Wlt^&l **7H?0fe- ^dt ?J44 £E°M4 
44^ ft4 BjjoliEf. 0)^-5}0i ^Aj-tg ^ojE e 4 ^1 O] # 7}^ ? fl £3 O)^^ ^| 2 §f7| £ ^jft 

4fts>i sttH. 

(a) IE°]^Sf7fe ft #-§ 7] ^-ofl ^ifl^JI, ft ii£ £E0|^3|5(2 ft, £^SM, 44 

#4 ft ?H 4: = -i 1 # 44 # 49 ^ 4ft 4 A] ; 

(b) 7144 ft ^ 4<>]P-) tf^ofl £S°H*l#7}fc 44 o] D ]£^ f-ft q]®^. 44 1= o] P| 
El ^* 3. 444U -tiAS ft 7flrtH ^-g- 4444 ££0]P|X|S^«1.II fg^-b 44; 

(c) 44 1= 4^144 ft ?])£ = ^ 440] Aj.«o]l 44 o]a>o) 59 j t > £S4*I444^ ft44 fft. 44§U 

ft*J*Slt- 4£4ft 

(d) ft^^lS] ftft4 £ S olD]^^7>^ ft 7]|6]E 40J0) oliflS-fi, ft TIMS 40)0] ^ 28 } fe £3]; 

(e) ojo> St #^ 44-& SE^gRt IS^iat 4ft44, ft 44-^ #4 ft4*ll *■& 4<a4 in#°114 4444 

u]4ii* 44 IE 443 4, 444^ £Eft -tdsq -y-jfo)) 444?)^. 

(f) ft 7)lo|E *4 4^] ^.g. 4444 Hlo|-2] 44444 44 o] a) E^l- H444 i\jL 44 o]n)E^ 

4= Sift £4sHI4 44 is oH 3 ft^^l f , 51 ft 7)]oie a-o- ft4^4(co-firing)4ft ^Tii. 

ol e4£h 444* ft 44ft ?i]iJE. 4-Stelft a Cf^-«J|. °H44* *-S-Al?)7l ^4 ft t44 ft*jj=LS 444 
4- 

^ 4*J ?fl4s S4^h -;;io]«. 7 >4 4iii:em >fl2:44 44 44 (b4H4, 44 44 Jg= 44 

4 ^4 31- , 444'?it-, 51 ^1-4 .37|7> 4^4 44 34 .a 4 4-4*1 a44, ftft4ft 44*11 % 7floiE ^e-o] 

^tft £t-S|-l t alcf. tfl 0 J°-^Ai, oi^o] a ojaHols] jr,^ ^ £o ,| ^ ^ 0] ^ 

*ft ia?l °l^o]] o] 3fl ^,12.^ £0], 2£o)n]x|S]-7^ o] u| E - ) 3|]o]iEo] » 

* 3!°]cf. i+74| (d)ofl^, Sl*l D JE7]- ft TflolE B^.o]*s] ojiflofl tq<H Mft ^6.^, IS0]a]7|^ ft<^ £ 

°Jt> ^J^* ^ SGU, a e)-?l#6| oj^^i o) D ]^sf (e) o]]Ai ft ^oIe ^4 a)of sfl^^ 71-51 n }i 3 f 

^^ft i£^°1^5l-7hEf- ^<3|ol Ol^-Sjft ^^.0)1, a)n-)^ <>]7d*V 3£ ^^7} ^Clel-E, TflolE, B ]0> ^4 

^•H olDlEie) -^o| o^Tfl Aj^^ 4, Sift^]# 7>^ ^sj- 5Jft, o] ^^jft ^o] ^o1e-^_ 

o|D|Ei f-e]!- >-j#|Sl-ft -g-AHl, TJlolESj. ^x} |£ o]u]El X\C>\^ ^l^nfft ^0)4 o] ^ 

^jft ^-j^ovoi.q^ ^ i£.^7^ ^flaollS ^j-g-7}^*H. ^l^^l, 100 wmSl 7}?1 aiTj 50 m si) 

Fodel ? ft4 ft^^ll *Al-0ln]^^^0. S 4<| ^1££1514_ 0] ^,^olft a -^a o,] 13 ^ p odel •? 

ftft 18 wis] Tjl^sl Fodel ? DG201-^ ft^l^U^Ei ^S^SIH. o] ^^o]ft 10 0 mjs\ UV ^o.S o]v]z\ 
^ft^i-H^]^ 1.5xTTC(£S ol53ft n 4*°H, 5-ftCzone) sHi^'fl^ 

^Ai5]-7i fleM, A J-7l^ ^zl-^l f^o) i 3 | ojin ^7lt-&°Hl *^l¥J <H«i 4ft 7 |^o,] sj^ .-,,) 

±s. oi^i-ei ^Vo)l ^^%J4, #3. £ ^ 7JS1-SH j) 3] £ ^ o. s ^4. ov^ cp- E ^ 0 ^a 

7> AT-oij ^^^.4. |£ o] D |E-] 7||g.4 ^al-^ Eflo]H Afo|fij ^-tfl^ ^ aj-o] ^ 

oi^r-ft ^ft°11, eH°1=21 yves 7 ]. ? | i£ oi^te]s^-E^ o] 47] a ^4 ^ = 

ololElS] eflD]^ 7f45.7l| S4. 

aly.-4^.^EelS TljolE E^^C 0^51101^)2) Jjtql- 7)^.^ 5gc o)] B ] # Eg] £^ fr| ^) o) 2) ^ 0)) ol^A^ 

£E ol P ]4^ 7 ).^ fe> o-^*), «J olp) El BROILS] o)ftft ^^ft O)^^ & 4. ol EB|j2.H. Ol' 

r illol°l ^T^lft 4ft &^«J EEft °J4-7llolE -HTfloflAl ^^7l^ Cfl^oll a]^iS|-^ £)ft AJ.^-*V o) B ^-a. ^M-SV4 

ilSAlxift ££&V, 4^*]- .f-f-A ^(feature alignmenOf-oll ^Tll^ft <H^-g-^ ^4t>4 
e e) ah. s) o)]c)^-| wx[?] 7 \ ^ ft ^-^2) oiftft ft ^AHioiiA-) Ji^^ cfl^ $ SI4. 

££lAH.ft #el-5=AS time ^4 ofli-H 4°HH ^4 oIdIe^ ? j i? .t 7^14 0 ) 
oi-tfll-elfe 7l^a) aid A oHl ^ U TfloiH ^ 4?J-^^ 01 fto^44, o] ^oie 40]^^ ^^4^ 
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«H4*i 444 3 j±t-ai #^ oi cia>oiifi] ^2 44 ^4?t4. 44*1] e]u #4 7H± = 5^1 44 4°]f-s sg 
?li£ 4-g.a. e ]2] 44 Bj^sl-fe. Tj-ffi-, ? D4. B A o .o]] <f 44 ^ jgc 044! o]nf. 

0] 44 o] D )El t€ 4^#SH°1 ^ 61] Q.44fe c}]S, 44 4f- EEfe 44I-(segment) £fe 3#£4 

42:1s. =rE 44. °1 r-iufoi^o! cioj^o] 334 27](4^4)fe-, e)y £, 44*fl « 44 JflJE o]v]$ f oj] 
e}4 444 e) a.aj oil ^1 - cfl - ofl ^| 44(capping)-ft EtW. ?liH £.314 TflojE 4014 47)3 ^#c] ^s] 
-6-^51-4. 

4*2] £5L°H4S^Hr ^-g- C^SH ^iL-^DflHel^ 44 S J ^]C]E Ee)iL= <H^<>11- 44 ?fl£ 

= ^^telfi] 4at- 7M-i 3H4, ol S- 9] 4?Hfe 4<#$ ^o] 7}W£ #3JI4#£44 4£4°«b 

5joi4. 5L£oi44§).4^ 44 sIH^e^ 6i^.sM e| «-*).£. <>l]He]s 44^ tHs <H«SIM# 7^ ?H 

>b = cH^-i-ell- 4^44 fl4 4^-sl ^lt- £444. 

(a) ^g.o)o|4Sl7l-^ £ TflolS £g 7]^ 4^4^ £ ?Ho]H <§,-g- £ £ 0lnl4^4j7 444 4, d^SM, 7|# 

4<>H 4 7114^ 4?J-i- 18-8 «fe 431 - 44a] e- 7]]o]e e^oj ^ o)n]B]s\ a ^4*1 on- 4o]i)-y] $q 
»«4 SUa. a IMS 44 44 olPleii-21 ?;*HH 7142-1 an si-fr -; 

(b) ^4 7144 «• TfloiE e+.yoi ^ofl ^4 0144 ? <y$ ^eoh^^B? 44^1 ?]4fl4ii, 44*« 
tiasfe 44; 

(c) 44^)21 «8-jfoi| s£o)n]447}^ * ?ii4i- 4# #-a- -y^si-ja, ^ ^ *^ 4asHr 431; 

(d) 5£oiPi447>4 44 «s o4iei f£ sjfHsm, n 44 «£. o| D I&] #•§- 4a§Kr 44; 

(e) elJ± 3114-8: Ifsfe ££.4^31- 4-8-sh. 7 d4 is. °He), sfldLH. 44 « 44^1 fi-g- 4^9] ^#ofl*l 
oH*144^^], 444 e]u^s] 44°114 44 4^ olnlEl^4 sH^h 441^ 444 3^ 4^4^ 



(f) 44 €H o]ulEi 44, U 44^1f-## 444°i -^44^, £4 1= ^oIe^ 4 

44 4 55ife ^44°))4 44 -fi— °)°|Ei, ?H^s. -^4, S 44^1 ■§-4^^(co-firing)4^ 4^. 

01 44*j ^ 44°14 £44fe ?fl^H. ^4*e]fe n 4«-°i|, °i]^)4ir 444 ?I4 ^sfl 4 t^aj 4^^S 

^444. 

44 4h oinjE-i ^# 44^ji ois^^i Eel5.= »1442J1- fl44, 4?]] (d)44, ££041447^4 ^d4 
4h °M4 #4 £- Tflois 44^ 0 fEii°i ^o)i sgeisfji f-s-si^- 441-S4 4iflsH S14. tfl°>o.s/i, ^<y4 
££ola4isi-7h4 44 fl£ °1 a] &1 f-o) 444 Eg^cvflo] ^oiEf-ai 44^ ^714*11 4^* =r 9X^ 44 4 
44 S sUstH. #1-^ olojEi^-ofl c|]sn ^.^sife 5J4^ 4= 4fl 7 H]4 aeln 4-g- 4s<^]4 ±447]!- 444 
4, 44 4^- °l n ]Ei *e 4-^21 ^401444 #44 4 e 44; ^ 4 4AHH14, ^ ^^sj 

31 w-tal 444 4^ °1p]e1» f 4«>7l 4«H4, 4^ 4^/42/^1 "1^)4/44/^4 444 1A4?1I 44. 
<>1 42 °1p144 47114 a 4*34 44*11 e)Jif-42l f-4°ll 4^4 3££-4^H9] ^7^^ ^^a. ^^44, 

°142] 444 ££0414444 44* ^WM, ^^4 ^44 ^4 4^4 ^44^, -^-a\ ^= °He1 ?flin 
^■g L , 44^11 44^21 =334 olf-Tll 4#1^ 4 M^#4. 44 ^3^-, ©1 -§^4 ojalEii- ^ 

V-#4 44^)1 a)dt*tf r fe £ ^41^4 44 |h °l"|Ei ^1- 4ol<^14 44 *J4* 44444 

3414. aEflA-i, -g.4 f=o)i ^471*1 CH42] 7i-44ol 3.A 4^44. £4, 44 4h 041^ ^o] 4;o]i»] 440)1 
344?) gH£<4 44 «s. 014&I 7fla^ 011^)44 444?1?1 ^4 4 41£ 4^4 4444 44 ^44 *l£ 
21 6 ]4oi, 01 44*1 7i4iE eei^.H <H^oh 4^44. 



^4*J- 1. 

«4 4f- #4^- °1t°4J ^14 ©lnlEisi oiio|4( emission)# 44^44] 44 #%<q ft*]^, 

(a) 7i] s§ 4-7] 44 4= oiB]Ei4 ^^47)- 4 Til - 44 7.11 a ^. a o v 7 ! ^7)- 4h 041 E-] 4 ^344 ^4*1- 
n, 47) 344 ^£ -S-71 4^4 4?1 44 1-^ oiaiEis^E^ §-e]slfe ^4°11 #44 44^* 7fl44°i 47l' 
44 1= oin)Ei^ oj ¥ ^ o1 >|]4si7^4 ^fluii^^ o.a«| 471 44 oini^sq a^s^ K #4t ^44 -; « 
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(b) #7l >Hfi.t a o , 7 ] ^j. jgc o]o)ElS4E^ §e]sfe 

A o V 7l ^S7f #7] #7.)- ^= olnjE^^Ei ^E]S]b TjO-o,], #7] ^4 ^= o)o|El°) ^fcoj a^fe 

*ll2t°ll 91°-}+], 

I Si?j 
*H3*mi flan. 

a 0 v 7 ] ^jAj. ^ ± i4i,^.w.(nanotube)S ol*oj*|fe 

*l]5*cM] 

r+Oj « £ & u^tl^ sjol^j t^S £<y uf^JdO] ^ 

^1]3%H| &<>H, 

^7) Sife ^H] tfltf Si #fr 7}^2] itj ^=]|^Jf El ^J-f) SH^S o^t.]^ # 7 | 

4ol Bis] bJ-o]b1 *ofl cflsfl ojBj 745:^ h^]^ a e)- a *5]|o]Eeji(g ra p hene platelet)^- -4M Si 

8. 

^7| Si I4iifl-H.fe #71 ^— C;a]EiS] $f^3| fif 9 Wt% £4 3* *=J|. 

9. 

%7\ Si -8-71 ^7} jg= 0] n] 61 a] f^aj 5 wt% ^£ 

10. 

sa°H, 

Si qtfl-jifc #7] ^}7l oln]Eis] of 1 wt % itq. 3£ 

11. 

A c3-7l Si 4^«-fe ^7] Jg = oiPjE^ ^-j^o: ov o j wt% ^ oi 2 wt% o) ^ 
12. 
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^71 #4 4— <>ln]Elal S?H <s. °M61*1 ^J^o]] ^a|o_s. ^xjsv ##i>fi «■& ?]7}aVfe - 

3£ A o h 7] -#7j ^4 °HeM- = ^^<H«-o.S4<| #4 ^ = ol D ]E^aj AflS* 5.^* - f. £ 

tsfe ?14 sJs. °}v]t]9\ ^E ofln)^ 

St 1 ^ 13. 

&\ £ = Olo]Elfi] 2.^011 A o V 7 ] ^f ^ H oln|E^ ^ofl ^^AS. •«]•§■ «l7>*l-fe S^ll - 

#7| ^71 IE. olulE^ ^«-g.-|- ^]71*M) «.2.S^ ^71 ^4 3gE 0] n) fi] £££ SjAj 

8 d - -& 5 D-e^ #4 £ E. o] nj Ei 21 4gE oil ol £ ^ ^ _ 

14. 

^jl2f St ^)]13%H] 

«tf §"^£ Si°d #3. 
15. 

^114*oH| 9X°]^, 

^7] ^ Sifc Si q-E^.siiL ol^^lfe 
^ T 1 * 16. 

* 15*41 5a°i^, 

A o V 7] Si H-V_^H.ir «| Si mnfl-iLS! *5SJ. 
^^17. 

^7l £<y oj Si i4E,4«fe 3|°]4 ^els ^S SU 3 Si L} t -«o| ^ 

^T 1 * 18. 

£i Htfi-ua s^-gfe aai]^. $HWfc iaa °d^Br ^ol^E( paste ) S ol^.5|fe. a^-g^i, 
#7] Si SMtJife- sIo]ae^ ^^a] t-t^s] 9 wt% Mcf aj£ i^#. 

3^ 19. 

^118%H1 S1*H-H. 

-SJ-71 Si q-i.fi- a.fe -4°} + ^&\ j1M}3\ «?$fi] q= 5 wt% i4 3£ 
^n 1 * 20. 

-8-71 Si Uj-lc^afe ^7] 5|lo|^Eiflo] H^o) f^s] of X wt% Mn f xj£ ^ 

3^*21. 

A oM Si M-^fi-Hir -S-7] SffloliEm^ j^a} ^^fi] of 0iQ1 wt% ^ of g wt% o] 

Si 4i^M, U fl-e] H2lS(frit)# sfl^fe- ii^l- f-fr§l-b *.aS °J^7l-^ sDoiiEs oi-g.^^. a^^on 
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^7] jflol^Eiflsl Hx\\2\ 7|#<LS SM, ^7) u}£fi-Jiir ^0.01 6.0 wt% ojj/, #7] ^£ 

€■ %As.q 40 75 wt% 0) ^ 7 ] of 3 ^ 15 wt% oj ^.g. 

^7^}" 23. 

^118*J- ifl*l ^]22*i -fa] -si. tg-ofl ojoiA-], 
^7% 24. 

•*<M #^&1 °Hnl^o] >|i2^ 3Lh 413^2] ^4 S|«fj frtfsjfe £ XV ^ H. OlPlEi 

^7*J- 25. 

Si sis o]d]e| 0 ii sa°w, 

A o'7] ^±9) oflol^o] ^ofl 21*11 *^-S]fe ^= o|pj£), 

^7^ 26. 

Si Si Si^fiisL olf-o-i^i sgs. 6]P1EH o lo -i^, 
^7*J" 27. 

A oM S°J Bj 9i S-h-.#w a] °W^°i ^4*. ^15% SEfc- *i]8%> tfl*] 411 & ^21 SM-o] -a^aj ^o|| 
^7*J- 28. 

3£ <y*Hl rfla} s-fc frfr 7l-i2] * B fl ^sllS-^El g ± sfolBls olf.o]^fe. ag^ 6]D|EH Si 



511 7} %7\ a^Jffl 3Tj ^ 21 oj] Jf S ^ ;*) *j o_ S ol Sfo] 7] JL, 

■$7} fjhifc ^I7*j-2l -g-^oli 2l«H * 0 t^i=, ^.E. 0]P)E-i. 

^7*^29. 

SiS °lf-<H?J #4 olQ]Elo)l ^Ai, 

Si^l OH 0)^01 ^]14*J-21 %$°\] slsll ^Slfe ^4 ol^lEl, 

^^J-30. 

■$7] U J-* #^2] oiIdI^o] ^] 1^3-. ^iH2*i 3Efe *fll3*sq s)^ f ^5]- 0 )] 0 ]^ e^^c, 

^7^31. 

4]^ SiS olf-o^ xjx)- ^= olDlE-l# 0 ,| U] ^ sgl^c^] OJ o)^, 

A o V 7l ^)A> w o V#§^i^ ol|Dl^ol a)] 3^ a] ^^ofl 2^ fl ? V, ; ; ; J^ ^3 ojin]^ 

^7^32. 



- 21 - 



gJH^Sl ^2003-0036236 



3^33. 
3^34. 

S-^a] 4M£fi>l X|i2# ^)13«j-al 330] ajsll fr^Sjfe ^aS * = oflnl 



3^35. 

Si3 7j4 Sjc olB)EH| 7}^1 S*d iH? |H °fl B]^ 0_ t=o]] o^A^ 

A o V 7] 4) A o V Si f-^fll oflql^ol ^3%S] £4ej| 0)5,1 fl^-slfe ^aS ^H. oflo]^ E;]^ 

Si o]^<^?] s)^ e>lTJ|Ei-i Q£ ^3L& ojifl^l sjJE. <HH"Si M£)£H.oll %MAj ( 

4 V 7) Si «4x#tls! oflol^o) ^4^-3] ^o)j a|3l] ^5]*=. fij.^ o]^ 5g = Ejj^ 

S<y ^ Si ! 4if«£ °1*<H?! ^7+ lH oJolElfc 7l-?l A3?! °J4|1^ IE. Ee]o £0 || olo^ 

S°el aj Si «4ii#JM oflo|#e>i ^ 5 *j- £ - ^] S ^- iflx] *fln*j- sme] fl-s] ^ofl a)s|) ##£]^ 

S 7 d ^aS °J4)1S 1= °11 01-51 

3^38. 

Si o] h^a] ^ ^ oHEi» t]«H ^(lighting deviceH] 

A o V 7l Si Sicfl-H °] ollnl^ol H]4%<H ^oj] sis)) ^Aj-s]- fljfl. DtH>ol^. 

^^*J-39. 

S<a HI Si Si^ilS °lf-<H*l fl^e olojem 7}$ ^ ^W|-o]i°I) olo]Ai, 

J?] S|^Si q^^Hsl o^d|^o] ^J5* Sir 74l8f iflal ^cq ^± g^aj ^o] ^^ofl sil 



3^*1 40. 

^1-4 ^S. olnlEj clHl-oli^^ 6\}v}# 5J- i$(hot spot)t ^i^l?l7l ^^0]] oi^Ai, 

IS. olnlfiife ^]AJ g i£ ol^c^xla, 

oiJtE. ^^j-g. ^a g > ^aj.oj.v.c ^oj-sj ^^ci-H?!! -frxlsv^Ai, Aj. 7 , ^| £ oi t ]=i* 
71 fe S?il* °il nl A£ ft ^i ^ . 

>1140%H| Sl^Ai, 

S-I-Aj 7[^fe A^OJ 
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#7i 3# #4:fe &± M-^JB-S °l*M4fe ^# 
3^43. 

#7| *J4 €H o]plEi^ 4|q]^ #7] oflp]£ gj- 47^}7\ fl# * ^ O.S *)el6f4 3°11 *fl41^ 

21 SI] ##Slfe *3. 

^t 1 ^ 44. 

l! *^°li :<;<"'). 

(a) 5ESo]nl^l^7l-^ ^ ?Bi= f # 7l?HI °J^5fJ2, #7l £ ^ £ E ol c ]^)s]. s-fji *, £^SH, 
#7] 71 ##41 £ ?fl±= ^ Bfo]^. #31 1 

(b) #7] 7)#4 #71 ?l]£El -S'-g- #-^1 JES0]n|^)S^7^ 34 JgS. °1*S)SH>. #7) 
34 JgEL olul^ f>.g- 3, *l#4t§, ^SLS. #7] £ ?liE HflHMl ££oj p13 Sl-SfH «#S|-fe- #3|l 

(c) #71 34 |E o1d)E^ #7] £ ?fl;hH ^ 4^ #JjM) S f# o^fi] £^o) v] 7] % 7 }^ -fi-3*ti f^§- 

?lflI*>Ji. #7) -P T 331# Sa^fe #31; 

(d) #7| -fi-^^sl #Jf ££cin]xl^7>^ £ TflolE ^oja] o]^-^ £ x|o)e ^ojo] * # ^ 
Sfe #711; 

(e) «H Sfe StSRr SS«}iaf #71 £ TflojES} av 7 ) o. ^ 

#7] «Wf ■£ #7] 34 IE OlD|El 3, ^lAfZ]-^ £^ A|o^ ^Ho,] 213 fl*H ? jfe #31; 5J 

(f) #7] £ 4°]* *4 -^3*fl «#SH #71 H)°H-2l 7171^-^Ai Aj. 7 ] ^ age olalE-l# S^I+tJ Sfjl, # 
71 34 1= 0] D |Elsj. #-§-t ^ olfe £3§HH #7! 34 |£ Oj D |Bj -fr^^l ■}> ? ]\o\n ~£ 

(co-firing)SR? #31« ItSfe ?H4iiE <H^£e| ^ ^3 
^144#°11 

#7] ^4 oln|E-lir 3# ti£ olf-ojAlfc- 

^T 1 * 46. 

*145*<H Si«H^. 

#71 ^i# #ife #i ol^olAl^ 
47. 

^I46#al *^ofl slell 4^ ^#-6| Tflols Eei_o = ^^o]^ 7 >^ ^4.= 6]^^, 
48. 

*ll47$°fl 551 ^-H, 

#7! 34 ^— Olp|Ei3l o)) D ]^^ ^4^2] o^fl ^£)- oj^^-el. 

49. 

Dlxls}. 7>^ * * 3]1o1^e^. ol^s)-a| ely.-xl^ D ]lE e }( r:b _ geometry)s ^^sj e^s b^I o] -g- 

7>3 ?n^= ol-ilreli- ^a*}?] ^^^1 oi^a-i, 

(a) EEolDlxlaWfc e ?flom 7';4 #41 ?J*fl«1-S, #71 -& TllolE S.R°] JL ^## ^ ^*1 

"i, 7l##4i ^ TfloiE efoj^- fl-y*^ #31 - ZV49I £ 31°m 4°J 4* #7) 34 °HEis] ^ ^ ^<H44 sj-# 
slE-s- ^Hsi-ji, a o v 7) ^oje e|o] 35.0. av 7 | 01 4 e-i 2] 7]#e.l §^Jf#^ gji ja* -; 
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(b) #7} ?|M -S-71 -2- Tflolje Bfolsl tf^ofl gj-q. ol-a-s] £E<>W*lS|-7]-^ -fr^jfl f£ ■y^sm 

(c) -*7i -fr^sils! -jHM 2so]pi^^.7i-^ €- ^ f-t ^iflsi-Ji, -8-71 e- ?!li£ tiasHr £31; 

(d) *7l ££ol D )^l^ 7 >^ ^ = o] D )El -t# °JiflSU, «H olnjEi f £ ^SSfe £31; 

(e) e} 2L iflS-fr £f S^fc £En}i,ri# oj-g-SM, tf7| #4 «^ o]d|e1 #7l ?fl4i= ^ # g -frtfiil] £ 

<|Jsq ttoflA-l ojn]xj^O. S *|, # 7 ] e)uo] AVao)| cfl*V#7) ^7} Jg= C>] P| E] 2|- -^}"7| ^ ej-«] 2] 

(f) m- «£. #, ?fl^ SJ W-ll *4 «#*H, eli-^i^lMt Wfls., #7} 34 i 

— °1 P 1 E W «f* 5^ 3=£SHW #7] *!4 ^= °I°|E1 ^ $ « fl-^JHj #Aii^js te £ 

£«-*>te <H ails #3 . 

#7] #7} o|p]Eife ^ olf.of*]fc 

*]50qH flM-M, 

Site- 4^#J±s oif.ojxife. #3. 
52. 

^I49%el ^Jgofl slsfl afl^ hv^^ Tfloijs Eej^c o^o]^ 7 >^] ?Ji£ <>] -€»&]. 
53. 

>!|52*oH) 81°!^, 

*7| #4 5g= oiPiEls) ^ 4 $a| ^^ofl e^fl frS-Slfe- «H-fl*el. 
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